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PREFACE. 


The  intention  in  publishing  this  "Atlas  and  Epitome"  is 
L  to  present  a  svf-toiaatic  description  of  the  sequels  of  injuries 
I  caused  by  accidents.     Tlie  book  is  expected  to  be  of  in- 
I  terest  not  only  to  medical   pruetitioDen«,  but  also  to  stii- 
rdente,  wbo,  it  is  kopod,  will  find  it  a  concise  and  useful 
['manual  supplying  a  deficiency  in  medical  literature.     By 
i  reason  of  its  illustrations  and  the  lai^  number  of  deserip- 
Itive  cases,  the  work  should  also  prove  useful  to  luymen 
I  whose  interests  are  connected  with  accident-insurance, 
The  book  is  divided  into  two  purts,  unu  treating  of  in- 
juries in  general,  the  other  of  injuries  affecting  spcciul 
structurea  and  onions  of  tiie  l>ody. 

The  symptomatology  of  the  sctiuels  of  tlie  varioiw  forms 
of  injury,  as  given  in  tlie  text,  date  either  from  the  time 
when  the  surgeon  is  usually  8Ufcee<U-<J  by  his  medical  oil- 
league,  or  from  the  termination  of  both  medical  and  surgi- 
cal treatment,  when  the  patient  is  ready  to  resume  work 
or  to  receive  a  certificate  of  diHiibility,  as  the  case  may  be. 
The  illustrations  conform  to  tlie  same  rule. 

Tile  symptomatology,  tbert^foro,  of  a  large  numlwr  of 
the  sequels  corresponds  to  the  fourteenth  week  after  in- 
jury; while  in  some  other  cases — the  traumatic  nervous 
les,  for  instance — it  applies  to  a  much  later  period, 
The  date  chosen  tor  the  ilbistnitions  is  also  variable, 
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ucconling  to  llif  finio  n'<[iiircd  for  rffovory  or  the  ability 
til  retjiinie  work. 

The  coloi-ed  platvs  are  cupiid  from  origiiiiil  water- 
cohirs,  done  for  tlie  nictst  pari  IVoni  lite,  by  Mr.  Fiiik, 
whnse  work  gives  evidence  of  keen  perception  of  medical 
rwjmremenla  aa  well  as  of  artii^tic  merit.  The  illugtrationa 
in  black  and  ihe  peu-und4nk  drawings  aW  testify  to  liis 
ability. 

The  other  illiislratioDs  aud  bkiagraplit<  are  from  pliiito- 
graphfl,  drawings,  Bole-iiuprints,  etc.,  mode  in  my  hospital. 

The  chapters  on  auatoniy  are  based  on  original  studies 
on  itie  cadaver  as  well  as  on  living  subjects. 

ITie  works  of  other  and  better  known  writers  liave 
been  freely  consulted,  with  dne  ucknowledgnient  in  the 
text,  whenever  appropriate.  I  refer,  among  others,  to  the 
works  of  Thieni,  Wagner  and  Plolpor,  F.  Kiinig,  Hel- 
ferioh,  Hoffa,  Kaufmann,  lijiuber,  Poiricr,  Bardeleben, 
Fenl.  Biiehr,  and  F.  Hiedinger.  The  text  in  general  is 
bnsed  on  an  ex{>eriencc  with  aceident-eases  extending  over 
thirteen  years,  and  embracing  u  total  of  5245  cases,  a  t-on- 
Bidenible  number  of  which  have  remained  under  observa- 
tion since  the  first  few  years  following  the  passage  of  the 
Aecident-insn  ranee  Law.  Each  class  of  injuries  is  pref- 
Boed  by  a  reference  to  the  number  of  cases  jjei-sonally 
observed. 

The  "Atlas  and  Epitome"  does  not  claim  to  cover  the 
finbject  eomjiietely,  certain  special  branches,  such  as  in- 
juries of  tite  eyes,  cars,  and  female  generative  organs,  not 
being  even  touched  upon.  The  style  is  condensed,  as  is  to 
be  exi>ect<«l  in  a  work  of  this  diameter,  but  much  thai  is 
omitted  in  tlic  text  is  supplied  in  the  descriptive  rases. 
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ad  to  be  enr- 
e  skiagrai)hs 
reproduetion. 
L'  pelvis,  hip- 

e  willingness 

ield  in  which 
.     I  shall  be 
ce  tending  U> 

Author. 

J 

^H      The  illtistratinns  of  wrtaiti  diaptent  Iiave 
^V tailed,  owiii^  to  tefliiiiwil  iuiperi'wtioiis  in  t 
^^K-wbiL-b  umde  tlii'in  ust^less  for  purposos  of 
^BtIiih  sppliefi  especially  to  skiajrrapli^  of  tli 
^^K  joint,  and  gpiii<;. 

^H      I  desire  to  express  iiiy  nppreciatiou  of  I 
^^Vof  the  publistier  to  assunie  the  very  coDuidc 
^H- incidental  to  the  preparation  of  this  li)ook. 
^H      Its  readers  will  recognize  that  tiie  work 
^H  BpectB  imperfect,  entering  as  it  does  upon  a 
^H  We  etill  liave  niiieli  to  learn  from  ex}KTione 
^B  sincei-ely  grateful  for  any  suggestion  or  ad\ 
^^  remedy  its  faults. 
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— Dingniiii  iif    [  li     I   ir.  lil  f   irm-iity  or  the  Skull  a 

Bniint'iii I 'Hinleleben, 

-Fif!.    1,-r;  .  ....       ...  ,,iul  Stnrinthe  Middle  of  the 

I '..'  !■■  .i.i  .11'. !  ,1  I  'Hiiponnil  Fracture. 
Fifr    3.— lJ.-,-i,  p,.-ui  ^<jiil  uptiiiiiK  in  the  Lett  Frontal  Bone 
ufU;i'  u  Cuuiiiiiiiultvl  Fracture. 
I  Plale    S.^Fig.    1. — K«|ire9unU  a   Hod^cnrrier,  Thirty-nine  yearn  of 
Age,  (Jter  Ktcoverv  from  a  Conipouiiil  Fracture 
ot  the  Skull  (Frontal  Bone),  Fraetiire  ot  the 
MitRal  Bone,  ol  the  Kiglit  Malar  Bone,  and  of 
the  Right  Side  ot  the  Inferior  Muitilln,  with 
Concu^on  of  the  Brain. 
Pig.    2, — Cw*  of  Left  Facial   Parsi.vsiB,  with  Atrophy  of 
the  Left  Side  of  the  Face,  after  a  Fiautnre  of 
the  Bbk  ot  the  »ku]l. 
—Fin.     1.— Ptosis  and   Internal   Strabigraus  after  a  (Severe 
Commiuuted   Fracture  ot  the  Skull  (Fcclile- 
mindedneas  and  Criniiiial  Teudencien). 
Fig,  In. — Showinj;  Cicatrix  of  Figure  1, 
Fig.    3. — Cicutrix,  with  Long  and  Rather  Deep  nepresainn 
in  the  Bone,  Located  on  the  I.^  Side  of  the 
Skull,  and  Cuinuiencin)!  at  About  the  Upper 
Angle  of  the  (>!cipiWil  H.>iii'. 
FPUte    5.— Fig.    1.— Adherent  Swu'.ivpr  the  Left  Miliar  Bone,  Follow- 
ing Contusioii  nii.1  ii  I'rnliEilili-  Fi-acture.    Infra- 
oriritiil  Ncnnri.<'.f  r.,.ft.  Sidi- 
Fig.    2.— NttiTowinpot  the  Kutninei.'if  the  Hijiht  Nostril 
in  Cuni<i<«|Uenceot  a  Coln|>ound  Fracture  of  the 
Nasal  Bonea.     (See  also  illustnition,  Fie,  4,  p. 
117.} 

I  Plate    6.— Paralysis  ol  the  Sympathetic  Serve  on  the  Left  Side,  with 
k  Atrophy  of  the  CorrespoiKling  Side  of  the  Face. 

f  'PlM«    7. — Contracture  of  the  Left  Traiwiiun  Fi»llowitig  Severe  Contu- 
sions of  the  Left  Side  of  the  Head  and  Boily.    (HvBteria.) 
—Recovery  from  n  Rolotory  Fracture  ot  the  Third  Cervical 
Vertebra  and  Ite  Spinous  ProcesB. 
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rinip    it.— Cnw?  of  Fraedire  of  Luinl»r  Vertebra.-  FollovviiiB  n  Slijthi 

Injury.    Tiilitrculotus  of  the  Lumbar  Verlebnc.     Subatv 

<}uenl  UevelopiiiPiit  of  UD  AnjjTular  Cun'atitre. 

Ptate  10.— Fig.    I.— CompouiKl  Fnictureof  the  Steniuniand  the  Firrt 

Rib  on  the  Left  Kiile.     Scar  Adhrrent. 

Fig.    3.— UDUiiitMl  Indirect  Frwjture  of  the  SeveDth  Rib 

oD   the   Left  tiide,  Sbon-ing  a  Small   Round 

Plate  11.— ExostoBia  of  tile  SetfMith  Rih  on  the  Right  t^ide  Neitr  the 

MaDiillary  Line.     Tlie  Case  Wins  Complicated  hy  Frae- 

tnre  of  the  Ninth  or  Tentli  Vertclim  and  of  Sevrail  ICibs 

Near  the  VertebraJ  Colnnin. 
PUt«  1:2.— Corn nsion  of  the  Left  Bide  of  the  Thorax  Folbwiug  a  FnU. 

(Thickened  pleura,  laberDuinuis.  | 
PIat«  13.^ — Acquired  Ventral  Hernia  Intcuailie*!  hy  Tmuniatism. 
Pint?  H. — Scar  Resulting  from  Operation  for  Ui)!ht  Inguinal  Hernia. 
Plal«  15. — Large  VenKal  Hernia  of  the  Right  Side  line  U>  StreWUing 

of  a  Deeply  .tlUichcd,  Fnnnel-sluiped  ricntrix. 
Plate  Ifl.— Consolidated   Fracture   ot   the   Left  Clavicle,   Showing  ■ 

Slight  bnt  Chamcteristic  Defomiitv, 
Plate  17.— OoDHiilidnled  Fracture  of  the  Left  Clavicle  at  ita  Sternal 

Extremity,  t^howinfc  a  Well-marked  Deformity. 
Plate  IH. — Extreme  Di'gree  of  I  Progressive)  Matvtilar  AUtqihy  of  W 

■tight  Shoulder,  Arm.  and  Client  and  Scnli'iaia  Following. 

Dislocation  of   tlie  Right  Arm  at  the  ghonlder.     (PbT' 

nlynis  of  the  brachial  plexas. ) 
Plate  19.— Subuutaneous   Kuptnre  of  the  Long   Heart  of  the  Bijiht 

Plate  20.— Extensive  Scar  of  the  Right  Forearm  Following  an  Aocl- 

(lent  in  Wiicb  the  Ffitvarm  Was  CnisliMl  ami  MiuwlM 

and  Tendonfi  Were  Itupttired.     (The  luind  can  be  onljr 

partly  cliwed. ) 

Plate  21.— Scnr-keloiil  on  the  Doiwil  Surface  irf  Ihe  Right  Hand.    (Sea 

aim  Fig».  40  and  i\.) 
Plate  22. — Trophoneurosis  of  the  Hand  and  Fingera  Following  Sever- 
ance of  the  Median  and  Uloar  Nerves. 
Plate  23.— Retracted  Bear  over  llie  Back  of  the  Bight  HS'riijt  Prevent- 
ing Flexion. 
Plate  'H. — CVintmctnre  of  the  Fingers  Rendering  the  Hand   Uselen; 
Extensive  Operalion-ttntrH.     (Cane  of  cellnlitiR  following 
a  slight  lacemted  wound  of  the  thumb. ) 
Plate  95.— Fig.    1.— Atropliy  <if  the  Right  Ann  and  Forearm  Fnllow- 
iiig  Coinponnd  Dislocation  of  the  Index-HngeT. 
(The  himd  is  shown  tishtly  closed,  with  the 
extensor  snrface  forward. ) 
Fig.    2.— Th«  Nonnal  Ann. 
Plate  ae.-Fig.    1— Atrophy  of   Foreami  ami    Hand   (same  caw 

Plat«  2.->),  Kbowing  the  Fb.xor  .Sorfnce.  (The 
index- IIiiKi-'r  is  subluxuted  and  can  be  only 
partly  flexed.) 
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T. — Atropliy  of  llic  Hand  altpr  u  Fracture  ot  l.lie  Itwlins  (Qim- 
prestion  of  Median  Nerve  \ty  Sutpliniil  Bnui'). 
Fi|!.    1. ^Normal  l{iind. 
F^.  In. — Injured  Hniid  (Erltnsor  Surfuw). 
Fi){-    'i. — Xomial  llaiid. 

Fig.  2a. ^Injured   IIan<l  (Flexor  Surfuuf).     (The  coUfies- 

tiun  of  the  aTPQ  itRecled  by  tbc  poralysia  in  uvll 

rendered.)  (tSeealauFiE,  J'Jand  thcBkuurmuh, 

Fis-  43. ) 

«. — Drfiirmwl  Hund,  after  Accident  with  Circular  Sow.     ISue 

skiagraph,  Fijc.  50. ) 
».— Fig.    1,— Low!  or  Little  linger  and  Head  of  Fifth  Metn- 
varpal    Done.      Adherent  Sear.      (The  fourth 
fiiigw  oin  he  only  portly  fleied.)     (See  Fig. 
51.1 
Fig.    2.— Showing   Slur-shaped   Adherent    Pear  over  the 
MetacurpophahinjiceBl  Juintof  the  ludex-tliiger. 
(The  finger  is  slightly  disploeed  forwtird. ) 
»).— FigB.  1  and  lu.— Htifl  Middle  Finger  oiid  Low  ot  Purt  of 
Distal  I'bnlnnx  in  ConsMjiienoe  of  C^r- 
l)oIic  .\eiil  Gangrene. 
Fig.    2. — Ptiml.vsis  ot  tJie  flnar  Kervo  Due  lo  Crushing  of 
the  Shmilder.     The    Median    Nerve  is  ulso 
Affected. 
11. — SnbcataneonH  Riiptnre  of  the  Lett  Betnit^ndinoHns. 
13.— Scnrs  of  the  Right  TliiBh,  Kighl  Ilium,  and  Inner  Side  of 
the  I-eft  Tliigh,  and  Loss  of  Left  Testicle,     (lloiid  re- 
coverj-  from  very  severe  injuries.) 
3.— Coniprefttion  Fracture  of  the  I'pper  Kxtrcmity  of  the  U'ft 
Tibia  and   FrftCMir*i  ot  the  Head   of   (he  Fibula.     (J^ee 
skiagraph,  Pig.  75, ) 
4.— <ienu  Valgum  FVillowing  Fractun;  of  the  Left  Leg  Near  the 
Knee.      (The  leg  appvitrs  uyanotio.)      (See  skiagraph, 
FiR.  7«. ) 
13.— Atrophy  of  the  Left  Lower  Extremity  Following  Fracture 
nt  the  Anterior  Border  ot  the  Intercwseous  Depression  on 
ihi-  lj>ner  End  of  the  Tibia  and  Contusion  of  the  Li'g. 
(Sec  sole-iraprewiions,  Fig.  77.) 
a  — I'si'iido-iiithrowH  of  the  I^eft  I^eg  after  Compound  Fracture. 
Cyrtii'isi!'.    (Fig.  1ft  shows  the  acar.)     (riee  alito  the  sole- 
imprewions  in  Fig.  7S. ) 
7-— Fig.    1— Scara  in  the  Popliteal   Spat*,  on  tl>e  Clilf,  »nd 
'  ~)und  tlie  Ankle  after  Recovery  from  Cellu- 


litis. 
Fig.    2.— SratrBon  IWt  Li^  and  Ankle  after  Recover 

—Pig.  Id.— Atrophv  of  the  IVirsnni  of   Ihe  Left  Funi 
l-Vuefon- of  (he  0»  CVdriK. 
Pk.    L— N'onniil  Foot. 
Fig.  2ii.— vSho«s  Ihi-  ,\ln)phj  of  the  I'liinlJir  Surfaoe. 
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Fig.    2. — Normal    Foot.     (See  also  the  sole-impreasions, 
Fig.  97. ) 
Plate  39. — Fig.    1. — Low  of  First  and  Second  Toes,  Contracture  of 

.  Third,  Fourth,  and  Fifth  in  Extension  and 
Scare  on  Both  Sides  of  the  Foot,  in  a  Case  of 
Compoand  Fracture  (Crushing)  of  the  Toes. 
(See  also  skiagraph,  Fig.  124,  and  the  sole- 
impressions,  Fig.  123.) 

Fig.    2. — Case  of  Compound   Fracture  of  the  Metatarso- 
phalangeal Joint  of  the  Great  Toe,  Showing 
Adherent  Scar  and  Thickening  of  Joint     (See 
skiagraph,  Fig.  125.) 
Plate  40. — Fig.    1. — Scar  of  Doreum  of  Foot  Adherent  to  the  Extensor 

Communis  Brevis. 

Fig.  2. — Traumatic  Club-foot  Following  Fracture  and 
Unreduced  Dislocation  of  the  Astragalus^ 
(See  skiagraph,  Fig.  132,  and  sole-impreasions, 
Figs.  i:«  and  134.) 
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IE  past  few  years  tmve  witnesciod  an  a])pnfiable  in- 

e  iti  the  ktiowleHge  of  diseases  iiidiiced  by  phyHiutl  iii- 

piry  aud  tueutal  nhock.    The  danger  to  workmen  in  sj>ecial 

BL-upattous  U  now  kuown  in  accurate  percentages.     Tlie 

elative  value  of  causes  is  more  Briuly  established.     Synip- 

s  and  their  signiBcance  have  been  sodiligeiitly  studied 

^at  the  outcome  of  individual  diseases  cuu  l)e  foretold 

ritb  reniarkal>le  esaetness.     A  variety  of  causes  underlies 

^is   advanw.     Apart    from    tlie   onward    movement   of 

e<liciae,  accidents  as  cauites  of  disease  occupy  a  place  of 

inpreoe«leut4>d  importance.     Every  year  over  four  thou- 

ind  persons  are  killed  and  over  thirty-eight  thousand  are 

njured  on  railways  in  the  United  Stales  atone.     As  shown 

,   the  statistics  on  page  36  of  tbis  "  Atlas,"  during  the 

sar  1898  over  ninety-seven  thousand  workmen   insured 

ider  tlie  German  law  sustaitiKl   injury.     In  the  nature 

things,  the  quantum  of  thcHC  injuricii  is  taken  to  the 

H)urt»  for  <letcrmi nation.     There  we  tind  the  subject  has 

tttainetl   the  same  prominence  that  it  has  in   mediciue. 

!ourt  calendars  are  everywhere  crowded  with   personal 

BJury  eases,  and   n^Hgcuce  law  now  has  rejjorts  of  its 

wn.     It  is  estimated  that  one-half  the  jury  trials  in  the 

8late  of  New  York  eoriwrn  actions  for  personal  injuries. 

But  even  judiciiil  records  fail  to  reflect  the  real  activity  in 

this  branch  of  law,  since  for  one  litigated  claim  there  are 

t*t  least  eight  claims  settled  out  of  court. 
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So  fur  as  tlie  writx^r  U  awari:,  Gcimutiy,  liy  tlit!  pussutre 
of  the  liiw  iimuriiig  workmen  aguiiiist  iujur}',  is  the  only 
oountry  whlcli  has  altenipt^d  to  di-ul  comprehensively 
with  the  proljlenis  iiivolvwl.  An  epit<iiiie  of  this  law  ia 
as  follows : 

Worktut'ti  uuil  employe<»,  with  the  exception  of  tho^e 
of  cominerciul,  of  domcstio,  and  of  n  few  other  callings, 
wliose  anunul  wages  do  not  exceed  2000  marks,  are  in- 
sured ugainst  accidents  incident  to  their  various  occupa- 
tions. Such  persons,  iiijure<l  during  tfioir  work,  are  en- 
titled to  fi-ee  medical  treatment,  and,  from  the  fourteenth 
week  after  the  accident,  hi  an  iodeitinity  of  two-thirds  of 
their  wages,  payable  monthly.  This  applies  only  to  acci- 
dents occurring  at  the  time  of  working  ;  it  docs  not  include 
industrial  diseases.  But  all  preexisting  disoiises  which 
are  brtmght  into  activity  or  whose  course  is  hastened  by 
such  an  uceident  must  lie  indcmniliod  under  the  law.  In 
case  uf  the  deulh  of  the  workman,  the  widow  id  entitled 
to  burial  exi>eiiseri,  and  to  full  indemnity'  for  herself  and 
her  children  until  the  latl«r  attain  the  age  of  fifteen 
yeatB.  The  insurance  to  the  employees  is  given  and 
the  indenmity  jwiid  by  the  "Berufsgenossensehnfi" — that 
is,  by  an  assixriiition  tif  the  cmployera  of  the  various 
trades.  The  establishment  of  the  amount  of  indemnity 
is  usuallv  based  upon  a  niitlicul  certiiictitc  and  fixeil  by 
the  Berufsgenossenschaft.  The  injured  workman  may 
appeal  from  tliis. 

If,  after  settlement,  an  im)x)rtant  change  in  the  Injured 
person's  condition  tiikes  place,  the  indemnity  may  be  re- 
adjusted, cither  to  the  advantage  uf  the  workman  or  to 
tliat  of  the  employers. 

The  umount  of  indemnity  Is  graded  in  nocordame  with 
the  disability,  [n  cases  of  total  disaliility  the  full  amount 
is  paid  ;  when  the  disability  is  partial,  only  a  part  of  the 
amount.  If  the  workman  is  disabled  for  his  speeial  occu- 
pation, but  can  support  himself,  ttiough  nut  so   well,  at 
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e  other,  payiiicnt  is  made  in  proportioD  to  liis  Ifssfiicd 
nmiug  capacity. 

Tho  fullowiog  table  shows  appi-uxiinuti'ly  tlic  pnijK'r 
ionate  indemnity  values  !d  various  injtirji.'s  : 

Severe  head  injurieg,  with  coiitumiuu  of  tlie 

brain r>(i   ft^  hi  10(1   % 

Epflepsy .-...-.    Mj   ;<■  to  100   ^ 

rjliglit  head  injurifa  which  cause  headm-hes 

aud  dizduew m  %  tn    \Vt  % 

lam  of  one  pje 2r,  JS.  to    331  !t 

"      hntheyea .   .  100  •« 

"      an   eye   when    the  other  eje   was 

nlirady  blind 100  ;* 

DeafnrsH  in  one  ear  witli  partial  iltmtneHH  in 

theother  (dynamit4>  explosion)  .    ...  40  % 

Cmshing  of  i-heM  with  l^aetnre  of  rilis,  i[i- 

volvinj^  diaplinigni  niid  lungs                 .    .    W.)  %  U>    lb  % 
liuiiture  ;  one  Hide,  10%  ;  both  sidesi,  15  4 . 
All  niptuL-es  preventinK  nueof  the  abdom- 
inal muBclfs 50  ;(. 

Paralysis  at  the  extreniitieH  followin)!  fmc- 

tnre  of  the  spine.    The  allowance  varies 

with  d^ree  i^  dinbility. 

raralyKts  of  one  lev 70  % 

Pain   in    the    book,   diminishing   working 

vap>H!ity •3X1% 

Um  of  all  finueni  and  toes  .        100  % 

Lom  of  right  forearm  or  iiijper  arm    ...    .    75  %  to    80  % 

Loss  uf  left  forearm  or  upper  ann 6tif  ^  to    70  $ 

*'     a  erent  toe 10  % 

■•     all  the  Uiea  of  one  foot 20  ^ 

■'     one  foot         33  ,-5  to    60  ^ 

All  aHifOtioas  of  the  lower  extremitiranMxa- 

Bitating  the  ose  of  a  cmlch  or  a  cane    .    -    50  %  to    75  ft 

Tin's  law  insuring  workmen  against  injury  was  urigin- 
pillly  p«sse<l  in  1884 ;  since  tJien  it  has  reooived   various 
revisions  and   extensions.     It  lays  on  physicians  gener- 
ally  tlie  oljligation  to  be  familiar  with  truiimatie  cases, 
and  it  1ms  proved  to  be  a  great  stimnlns  I"  the  stndy  of 
this  brauch  of  meilicine   in  Germany.     And   wliilc  the 
[German  working-man  has  derived  much  benefit  from  its 
I  wise  provisions,  German  medicine  has  also  profited  by  tlie 
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offera  for  tlie  observntioii  uf  liow  the  liiiman  body 
reacts  to  vurioii^  kinds  ofiujuriva. 

The  salient  difference  in  the  systems  as  applied  in  Ger- 
many and  in  this  country  in  that  tlie  damages  under  ttie 
German  law  are  determined  by  an  hamioniou»  priucijile 
applieit  whether  the  emjiloyer  or  tlie  employee  is  negligent. 
Under  the  German  method  every  factor  except  the  extent 
of  the  injurj'  is  fixed  and  uuif(»rm.     In  the  United  States 
I  nothing  is  fixed  except  the  abstract  principles  of  law  as 
I   set  forth  in  the  judge's  cliarge  tu  the  jury.     A  hysteric 
I  girl,  without  responsibilities  and  withdut  the  caiKicity  for 
self-support,  may  receive  a  verdict  for  some  trivial  mishap 
'  very  mucli  iu  excess  of  that  given  a  working-man  for  in- 
juries which  disable  him  for  life. 
One  of  the  wisest  pruvisi<ms  uf  the  German  law  is  tliat 
I  the  insurance  allowance  may  l>e  diminished  or  increased 
'  according  as  the  injured  person  gets  better  or  worse  with 
time.     It  insures  jnstii-e  to  txtth  workman  and  employer, 
and  praclicniiy  diws  away  with  the  (]uestion  of  exaj^ra- 
tion.     In  Anicrii'a,  when  tln'  pluintilT  gets  his  money  his 
case  is  judiwully  at  an  end.     His  disease  may  become 
worse,  but  he  is  entithJ  to  no  further  indemnity  ;  or  his 
condition  may  improve  witliout  his  being  called  upon  to 
make  any  return  of  tlie  proceeds.     Yet  the  verdicts  are 
notoriously  capricious,  often  unjustly  reflecting  tlie  sex 
and  personality  uf  the  injured. 

The  oontiugcnt  fee  system,  so  far  as  workmen  are  oon- 
cernc<1,  is  avoided  by  tlie  German  law.  It  is  a  system 
I  tiiat  tends  to  make  the  lawyer  rather  more  tiiau  an  advo- 
L-este,  and  the  physician  rather  more  than  an  expert  These 
BOmctiines  so  far  excci^  the  limits  of  their  respective 
callings  as  to  become  partners  with  the  litigant,  whose 
poverty  is  the  real  cause  of  the  sy.-item.     It  is  but  a  step 

tfiirther  to  the"nmners"  and  tlie  merciless  pursuit  of 
injured  persons  who  may  have  claims  for  damages  to 
bring.  The  adoption  in  America  of  simie  such  plan  as 
die  one  that  Germany  has  found  feasible  for  the  past  six- 
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I  leen  ytaiii  would  imqtictitioiiahly  be  mutually  l<cneficial  to 
I  both  pmployors  and  wnplojees.  The  middleman,  it  ia 
[  tnie,  would  suffer,  for  the  money  which  now  goes  to  him 
r  would  roniuiu  with  the  compmies  or  would  go  to  t)ie 
I  iii!iint<.>naiice  of  disiihled  wuge-caruers. 

Important  as  tliia  question  is  in  its  sociologit;  and  legal 
I  connei-tiou-s,  its  true  inwardn<^«i«,  so  fiir  as  tlio  medlud  niiin 
I  is  Goncerned,  is  in  the  addtnl  requirtrnientu^  that  the  ])ronii- 
I  tipnce  of  tmumatUm  in  general  {Hilhology  lays  n|>i>ii  him. 
f  Now,  aa  never  before,  it  is  imi>erative  that  every  pmcti- 
r  tioner  be  familiar  with  the  effeets  of  injury  on  tlie  ImhIv  in 
I  hciilth  and  in  diseatn;. 

To  express  the  branch  of  niedieal  science  which  Jiiis  to 

do  with  this  relationship,  the  Germans,  with  tlieir  usual 

fertility  of  nomenclature,  have  created  the  term  "  UufalU 

heilkimde."     ITnfallheilkunde  !»  not,  of  course,  a  distinct 

branch,  such   as  eurgerj'  or  ophtliulmology.     It  is  in  one 

sense  broader  tluin  any  one  branch,  as  it  ombnuvs  them 

I  all  ;  and  it  deals  with  all  from  the  common  stand|M>)nt  of 

I  injury  as  a  omusc.     In  tliis  nt<p(«t  it  ean  justly  claim  a 

I  place  among  the  departments  of  medieine  witli  distinctive 

I  characteristics.     For  example,  in  traumatic  cases  causes, 

I  both  predisposing  and  exciting,  demanil  special  considera- 

T  tion.    The  tiret  may  have  been  aequired,  or  may  liave  been 

\  transmittetl  through  generations  as  mentjd  or  physical  de- 

I   feils,      IJodilv  infirmities,  impairhient  of  one  or  more  of 

the  si)ecial   senses,    mental   deficiencies,   diseases  such  as 

I  epilej>sy  or  general  paresis, — in  short,  auvtliing  and  every- 

[  thing  that  renders  the  individual  more  exposed  to  in- 

I  jurj'  or  less  capable  of  taking  care  of  himsi'lf, — nmst  l)e 

I  reckoned   among  the   predispt)sing   cjiuscs   of  traumatic 

\  diseases. 

Familiarity  with  exciting  causes  falls  within  the  pro- 
[  vince  of  special  workers.  \Ve  turn  naturally  to  the  mil- 
[  way  surgeon  for  detailetl  information  as  to  the  ]i!iyslcul 
leffectsof  railway  injuries,  to  the  ophthalnmlofiist  for  an 
j  intimate  knowledge  of  traumatic  lesions  of  the  eye,  and  to 
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tlif  neurologist  for  an  explanation  of  the  j>eciiliar  dieorders 
of  rwx'iit  <laU',  known  as  the  traumatic  neuroses,  which  so  I 
fre<iuentl_v  result  from  the  combined  influence  of  physical  \ 
injury  and  nervous  »hock. 

It  must  not  be  foi;gotten  that  llie  relationship  between 
traumatisms  and  disorders  that  are  not  imme<liatoly  surgi- 
cal is  often  verj-  obscure  and  difficult  of  demonstration.   , 
In   many  cat^es  the  relatinusliip  is  iDcimtestable,  though 
how  it   is  brought  ul>out  is  un<%rtain  ;  in  others  it  can 
Imrdly  be  said,  from   our  present  knowledge,  to  be  more 
tlian  probable.     This  is  especially  the  case  when  there  is   ! 
a  long  lime-interval  lietween  the  receipt  of  the  injury  and  ' 
the  first  uppeiii-HUoe  of  symptoms. 

Diagnosis  in  traumatic  coses  means  much  more  than  a 
simple  reougnition  of  the  particular  injur}'  or  disease  tliat 
has  an  accident  an  \Ui  starting-point.  It  means  the  type  of 
manaffectedby  it  quite  as  much  as  the  injury  itself,  for  wlmt 
in  one  individual  would  be  little  more  than  an  inconveni- 
ence would  in  another  be  a  csiuse  of  death.  Diagnosis, 
therefore,  implies  an  estimation  of  the  resistance  of  the 
individual  quite  as  nuich  as  of  the  extent  of  immediate 
injury  ;  and  the  ability  to  estimate  resistance  implies  not  i 
only  a  knuwktlge  of  general  physiolog\',  but  also  a  famil- 
iarity wttli  the  social,  fiiniiliar}',  attd  personal  conditions 
tliat  favor  or  discourage  the  procosses  of  recuperation  and  ' 
Dfpuir.  It  is  the  physician  who  considers  the  problem 
before  him  from  this  point  of  view  who  will  most  otien 
find  his  prognosis  verified  by  subsequent  events. 

The  question  of  simulation  naturally  comes  up  under 
dingiH>sis.  It  is  one  with  which  the  suiyeon  has  little  to 
do,  A  man  can  not  simulate  a  broken  leg,  nnd  self- 
iiiliicted  disfigun-nientsaud  nuitilations,  while  iH'casinnally 
heard  of  in  armies  and  |irisons,  are  nirely.  if  ever,  at- 
tcni|)li<<]  in  i>ersonal  injury'  claims.  In  the  olir" 
internal  diseases,  and  especially  in  those  affecting  the 
vous  system,  simulation  may  be,  and  sometimes  is, 
ccssfuliy  carried  out ;  but  even  in  nervous  diseases  the  ] 
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subject  has  rei-eiveil  more  pniminenee  tlian  it  deserves. 
Nearly  all  American  and  Pviiif(jK!.in  writt-rw  ajjree  tlial  the 
cn'atiuii  of  ajTiptonia  for  the  purpose  of  making  money 
nut  of  tliem  is  rarely  met  with.  Golebiewski  estiuiatvH 
simulation  in  German  workmen  at  two  per  cent.  Mueh 
hiiH  been  written  on  the  means  uf  detecting  simulation,  It 
may  be  suumied  up  in  tlii^  :  U  definile  organic  type  of  dis- 
ease,— Biich  as  paralysis, — to  be  feigned  in  a  way  to  <le~ 
ceive  a  physician  who  is  careful,  skilful,  and  reasonably 
resourceful,  is  practically  impossible.  On  the  other  hnn(l, 
there  are  ditteaees,  such  as  epilepsy  or  neurasthenia,  the 
existence  of  which  can  not  be  denied  because  the  exam- 
ination of  the  [mtient  it  negative.  In  such  oases,  if  the 
ipatieut's  story  as  to  his  symptoms  is  to  be  disprovi-d, 
pe  must  lie  kept  under  constant  observation.  In  ihe 
niled  States  such  a  course  is  always  difficult  uiul  often 
nimssible. 

The  exa^eration  of  symptoms  actually  present  is  a  ■ 
Buch  tnore  im]>ortjuit  consideration  in  accident-oiM's  than 
'tnulation.  It  is  found  especially  in  functiomd  ner- 
nis  diseases.  No  rules  for  the  estimation  of  the  degree 
r  exaggeration  in  any  given  case  arc  possible;  but  the 
p<^'nencc(i  physician  is  usually  able  to  tell  with  a  fair 
I?  of  aocuroey  how  far  symptoms  are  magnilied,  and 
tow  far  the  magnification  is  voluntary  or  uncoust^ions, 
lepending  npon  the  jtersonal  peculiarity  of  ihe  )>atieiit. 

The  medicolegal   relations  of  diseases  caused  by  am- 

dents  form  the  most   imjmrtant  department  of  "Unfidl- 

heilkunde."     They  are  the  sum  of  nil  the  considera lions 

previously  mentioned,  plus  their  jx*sition  in  law.     In  e*i- 

lablishingthem,  account  must  be  taken  of  the  individual's 

revions  earning  capacity;  of  his  predisposition  ;  of  the 

ifTering  thnmgh  which  he  has  gone,  as  well  as  that  which 

B  still  in  store  for  him  ;  of  his  actual  inca|Nicity.  and  rbe 

robiJiility  of  its  increasing,  remaining  stationtirj',  or  bi- 

^luing  less.     These  and    many  other  questions  must  be 

jsidercd  from  a  purely  meilical   point  of  view,  fot  \t 
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lies  beyond  our  province  to  enter  into  legal  (juestions, 
altlioiigli  ever)'  physician  who  has  to  do  vrith  traiiiuutic 
cases  would  profit  by  a  knowledge  of  law. 

Enough  has  been  said  to  show  tJie  importance  and  diffi- 
culties of  the  study  of  these  tiases.  Tlie  life  of  a  science, 
as  (»t'  a  pwiple,  is  quickly  mirrored  in  its  literature,  and 
medical  literature  has  nut  failed  to  respond  to  the  demand 
for  <X)llalcd  and  progressive  iiilormation  eonccniing  trau- 
matic diseases.  The  rcsjKinstt  has  taken  the  fonn  of 
various  periodicals  and  numberless  monogniplis,  liut  the 
present  book  is  the  (irst  t»  attempt  a  treatment  of  the 
whole  subject. 

In  the  "  Atlas  and  Epitome  of  Diseases  Caused  by  A&- 
cidentti  "  Dr.  Golebiewski  has  given,  in  brief  and  succinct 
form,  the  present  kuowle<lge  of  this  important  branch  of 
medicine.  As  is  shown  by  tlie  number  anil  variety  of 
illustrative  cases,  his  statements  are  based  on  an  extensive 
|<  personal  experience,  an<l  the  text  emb<K!ies  a  comprehen- 
sive review  of  the  literature.  He  treats  the  subject  chiefly 
from  tile  point  of  view  of  ultimate  results,  and  has  made 
an  invaliialiln  collection  of  facta  to  show  the  d^;pee  of 
functioniil  iii-i:ibililv  tii:il  nmy  be  expected  from  a  given 
injnry.     Ni>  ili-ii;iiliiii[it  of  medicine  could   adapt  itself 

t  better  to  illustr;ni"u,  iind  the  illustrations  in  the  "  Atlas  " 
have  been  chosen  with  discrimination  and  executed 
with  skill.  The  collection  of  skiagraphs  is  })articularly 
valuable.  It  is  a  great  pleasure  to  be  allbrded  this 
opiwrtunity  of  intnxlucing  the  l)ook  to  the  Euglish- 
apeaking  public.  It  is  a  reliable  and  graphic  presenta- 
tion. To  the  general  practitioner  it  should  serve  as  a 
ready  book  of  inlurmution  and  reference,  and  to  the 
specialist,  in  addition  to  furnishing  facts  onlside  his  im- 
mediate sphere,  it  nliouhl  su^rgest  new  lines  of  rnijuir}'. 

I  It  should  also  have  a  wide  field  of  usefulness  in  the 
legal  profi-ssion.  The  anatomic  and  phvsioli^ic  sum- 
maries at  the  beginning  of  the  various  sectionts,  togt'ther 
iriUi  tJie  illustrations,  should  make  the  text  intelligible  to 
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InniLtlii'al  readers  ;  and  u  book  with  tlipHe  <{UuUticationfi, 
this  subject,  will  liertainly  be  \VL'l(;omt>d  by  lawyers. 
In  preparing  the  Anieriean  edition  1  have  tjiken  llie 
liberty  of  omitting  part  of  the  German  text  and  some 
of  the  cnses,  iind  of  adding  a  few  notes.  For  nearly 
all   of    the   tntiislatioti    I  am    indebted   to   Dr.   Marion 
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PART  I. 

I.  GENERAL  CONSIDERATIONS. 

I.  ITIE  CAUSES  OF  ACCIDENTS. 

The  determining  causes  of  accidents  may  Ik?  conveni- 
itly  divided  into  internal  and  external.  TLe  interoal 
causes  are  to  l>e  sought  in  the  Individuality  ami  condition 
of  liealUi  of  the  victim.  To  this  eategciry  belong:  (1) 
Carelessness,  recklessness,  failure  to  observe  danger  notiees, 
inappropriate  and  clumsy  movements,  etc  (2)  General 
ill  health.  (3)  Acute  and  chronio  diseases  and  in6rmi- 
tiea. 

1.  Acciilents  caused  by  carelwsness  and  recklessness 
need  not  be  considered  here ;  but  the  injuries  to  healthy 
persons  brought  about  throuf^ih  inappn>priate  and  clumsy 
or  forced  movements  deserve  mention.  It  will  be  aufli- 
ient  to  ennnienite  the  following;  Fractures  occurriug  in 
jwople  fn>m  very  trivial  causes ;  fractures  of  the 
patella  canned  by  overflexion  of  the  knee-joint,  the  tension 
on  the  ligament  pulling  away  a  portion  of  the  Ijone;  frac- 
tures of  the  oleenmifn  process  caused  by  violent  over- 
extension of  the  arm. 

I.  General  ill  health  impairs  the  soundness  and  power 
resistance  of  tlie  botly.  a  fact  which  beconiea  still  more 
ident  in — 

Acute  diseases.  With  these  must  be  classed  acute 
alcoholic  intoxication,  whieh,  as  is  well  known,  is  resiwusi- 
ble  for  many  casualties. 

Chi-onic  diseases  may  lead  to  various  accident';,  often 
very  serious  nature,  causing  permanent  irapairvnevvt 
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of  health  or  even  death.  The  most  iiiHignificaiit  cai 
sonietinies  eiiffice  to  produce  a  severe  physical  injury, 
a^ravatc  a  preexisting  disease,  or  to  call  a  latent  mail 
into  activity.  As  euimptes  of  such  disproportion  betwt 
cause  and  effect  we  may  instance  the  fractures  that 
in  locomotor  ataxia,  syphilis,  tuberculosis,  sarcomab 
etc. ;  also  t)ie  hemorrhages  fn>m  the  lungs  and  the  d< 
velopment  of  pulmonary  tuberculosis  consequent  upon 
lifling  comparatively  light  weights.  Chronic  iilcoholii 
also  acts  as  a  preilisposing  cause  of  iujuries.  T)ie  diuii 
ished  soiindnesa  and  power  of  resistance  of  the  body 
chronic  diseases  furnishes  a  sufficient  exjilanatiou  of  tl 
frequent  occurrence  of  accidents  in  these  cases. 

The  external  causes  of  accidents   may  be  (I)  genei 
or  (2)  si>ec-i!il. 

1.  The  general  causes  comprise;   (a)  Influences  of! 
weather  ;  (A)  iiiHucuces  of  season  ;  (c)  various  causes 
accidents  that  are  not  considered  to  be  accidents  of 
trade  or  jtrofession  according   to  the  provisions  of 
Accident  Insurance  Law. 

Under  a  we  place  the  unfavorable  influences  of  rati 
snow,  frost,  lung-continued  cold,  excessive  heat, 
and  severe  thunder-storms,  through  wliich  the  danger  at* 
accidents  is  lieightened. 

Under  6  we  consider  the  various  inflnencre  of  the  sea- 
sons, of  holidays  and  festivals,  and  of  Hpc<^'iHl  days  of  the 
week  :  as,  for  instance,  Monday  in  respect  to  the  building 
trade  ("blue  Monday"). 

(f)  This  third  division  of  the  general  ciuisefl  of 
dents  is  made  np  of  a  variety  of  special  eau-ses  which  com-" 
prise  class  2.  The  distinction  is  mode  chiefly  with  refer- 
ence to  the  matter  of  Insurance,  which  is  collectable  only 
when  the  individual  is  injured  during  tlie  actual  perform- 
ance of  the  duties  of  liis  calling, 

2.  Special  Causes  of   Accidents. — This   class, 
already  indicateil,  includes   all   the   causes  of  accidenlv] 
occurring  as  incidental  to  trades  and  professions. 
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STATlfiTICS  OF  ACCWEATS.  3o 

a.  ACCIDENTS. 

I  Accidtiils  viuy  iurunling:  to  tlio  natiiri'  of  thf  work  per- 
M  by  tlie  iiijureil  jterson,  Kach  Iruile  lias  its  ilmr- 
acteristic  set  of  injuries.  Tlic  accidents  to  whieli  min4.'rB 
are  subject,  for  instaiice,  are  of  a  difl'erent  tjjte  from  those 
mtt  with  ill  weavers;  while  carpenters  and  clothing 
makere  suffer  from  acudents  equally  dissimilar  in  char- 
acter. The  Gemmn  State  Insurance  Bureau  has  publishc*! 
a  tulilc  of  accidents  for  statistical  purposes  for  the  use  of 
all  the  trades- unions.  We  quote  the  most  imjHH-tant 
! leadings : 

Aix-iilPDU  coDDected  wiUi — 

Mobint. 

ElcvaloiB,  cranes,  and  derricks. 

Bleum  builera,  ateHm  pipee,  luiil  st«aiu  rooking  appHratna  ;  explo- 
siaiiB  and  expliwivcs  (explosiona  of  jHiwder  and  dyuitiuite). 

InAuniniiible,  hoi,  and  caustic  mnterialtt,  gases,  and  funics. 

CotlupBe  of  baildiugs,  etc,  blows  Irom  railiu);  ohjeuls. 

Falls  trom  ladders,  stairs,  elc.  ;  TallK  iulo  openings  or  excavations. 

Loading  and  anXoadiag  ot  bods. 

Vchicl«  [Ijcine  rnn  over  by  wagons  and  carta  of  any  sort). 

BaJIroRds  (being  run  over). 

Shipping  and  trausportiition  h;  water  (fulling  overlraanl). 

Animals  (kicks,  biles,  blows),  inuludiug  nil  riding  nccideuts. 

Tools,  iuclndiug  simple  tools  (hnninicr,  axe,  spa<le,  hoe). 
^_     To  the  spenul  cnoacs  lielong  slwi  the  amdents  that  occar  as  the 
HmbII  of  overexertiun  while  at  work. 


^P  3.  STATISTICS  OF  ACCIDENTS. 

In  18S8,  S.042,61B  mdividuELls  were  ineored  in  65  iniloetrial  tnMle»- 
anions.  Ut'  Huh  naniber  41,74(t  suffered  aitcideiita :  38.TS8  were  men, 
1.&72  women,  1.209  hoys,  anil  ITT  girls  nndei  sixteen  years.  The 
pnipnrlion  is,  tliprefore,  S.91  accidents  to  every  1000  people  insured. 
Ill  the  ugricultDral  tradee-o Dions,  11,180,OTI  were  insured  ;  of  these, 
45,433  snlTered  nciidentH— or  4.IW  to  the  lOtH).  If  the  indnstrinl  and 
agrk-nltoml  trades-unions  are  considered  together,  the  proportion  is 
5.U6  accident-rases  to  the  1000  insnreil. 

The  freqnency  of  accidents  in  the  (lificrent  a^^  and  sexFfi  is  stiilcil 
in  the  statistJe!!  pnbliilied  in  1893  by  the  State  Insurance  Barenu 
AcconlitiK  to  these  statistiis,  2.73  $  of  the  accident-cases  cunifrii 
children  nndersixleen  years;  i^.T4  ^  were  lietneen  sixteen  and  twenty 
years  of  age,  while  88..'^  %  were  over  twenty  years  of  age. 

KThe  (".inws  of  the  nccideuta  afTettins  children  nniier  sixteen  years 
re   chiefly   awkwardness    nnil    uirclessness,  etc.    {'iS.BH  ^),   do.o- 
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geroiiB  work  (111.04%),  a  1iu;k  or  arrangements  Tor  protection  (16.74$),  ~ 
aud  disobcdieuceli}  rules,  i-ti^,  <l()..i&;)^j.  The  causes  at  work  in  tba 
coats  between  si Kt«eii  aud  twenty  years  were  daugeroos  work  (30.30^), 
Bwkwardnesa  and  carelessness.  vU:  (I8.S4  %  ),  a  lack  of  nmiu^menti 
for  protection  (13.04^),  aud  dieulieilience  to  rules,  etiv  (U.GT^).  Thg 
uuisea  actiug  in  the  aaars  over  twetjtv  yeiirs  al  age  were  dnugemui 
work  (45.46  %),  awkwardness  and  carelessness  (llt.OS  ^),  a  Uck  of 
arnuigeuieutti  lor  protection  (10.22%),  defective  machinery,  etc, 
(7.14%). 

The  causes  of  the  accidents  among  tlie  uiaie  workers  were  cbieSf 
diiugeruns  work  (44.36  %),  awkwardnees,  carelessness,  el«.  (16.49  %), 
a  lack  of  arraugemeuts  for  protection  (10.50  %).  Among  tlie  femola 
cases  the  causes  were  (tangerons  work  (18.92% ),  disobedience  to  ralea, 
eta.  (18.60^),  awkwardness  and  uarelessuesB,  etc.  (16.64%),  uudalatik 
of  arrangements  for  protection  (14.19  %}. 

The  percentage  of  accidents  due  to  dangeiDOs  work  shows  that  lbs 
work  of  [uule  employees  is  rnui;h  mure  ilungeruiis  in  charucter  than 
that  of  rtruiule  employees.  The  decidedly  high  figures  of  the  cauaM' 
involving  a  fault  on  the  part  of  the  employee,  espetrially  in  relation 
to  disobeilience  to  rules,  bring  us  ta  the  eonclnsiou,  hiiwevcr,  tbal 
female  workers  pay  leas  att«utinn  to  rules  than  male  workers.  The 
peroentttge  of  avcidentd  dne  to  awkwanlneas,  varelessness,  etc.  is,  on 
the  other  hand,  about  equal  for  the  two  sexes,  showing  that  femala 
workera  are  nut  mure  deficieut  in  cantiou  and  skill  than  mala 
workeiH. 

Fatal  accidents  were  causeil  in  a  large  proportion  (44.15%)  of  the 
casea  by  dangerous  work  :  awkwardness  mid  carelessness,  etc  ,  wen 
the  causes  in  9,98%  of  the  cases ;  deficient  mnchinery.  etc,  iu  8.23^ 
of  the  coses;  a  tack  of  arrangements  for  protection  in  7.44%,  and  diS- 
obe<IielJce  to  rules  in  6.66%. 

The  influence  of  the  seuHons  is  important,  ea]>cciully  in  relntion  ta 
tlKise  who  work  out  of  doors,  among  whom  the  puiceutttge  ol  accirlentB 
is  highest  iu  the  wint«r  months.  More  accidents  occur  in  the  winltf 
months  llun  iu  the  xoinmer ;  in  fact,  in  the  mxjority  of  the  trades  and 
inilustries.  Tlie  fact  that  the  bnilding  trades  and  the  inland  ship^unr 
trades  show  u  low  percentage  of  accidents  in  the  winter  is  eiplainea 
by  the  decreuBe  in  the  activity  of  these  trades  at  that  season.  Th* 
relative  perceDtage  of  MMdents  in  all  classes  of  ont-of-door  workers  ia 
higher  iu  the  winter  season,  and  the  eases  are,  on  tlie  average,  mora 
serions  than  those  that  oncnr  in  the  summer. 

Certain  days  of  the  week  also  have  an  inllnence  on  the  occarrenoo 
of  accidents  in  n  numlier  of  indiLitries.  Aimdenis  are  apt  to  occur  on 
Mondays  in  the  building  trade  aud  among  drivers  ;  and  on  Satnnlajr 
allemoou  in  the  weaving  tmde.  We  miist^  however,  not  accept  tbsM 
AgnreewiUi reservation.  Many  accidentsamongdrivets  which  happen 
on  Saturitay  night  or  on  8iinrlny  are  not  reported  nntil  Monday.  Th« 
publication  of  the  SUtte  Insurance  Bareaa  docs  not  discuss  the  caasea 
underlying  the  inoreased  number  of  accideiita  occurring  on  Monday. 
We  are,  nevertheless,  jn»!tified  i[i  owtnming  that  the  fatigue  dne  to 
Sunday's  pleasures,  especially  to  excessive  drinking,  is  the  chief  cause. 
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Tbe  time  of  daj  otVea  hns  im  influence  of  no  smull  importance 
in  the  caiwatioD  ol*  antidfnis ;  the  latter  ure  apt  bi  occnr  late  in  tlie 
day,  wlieu  tbe  worker  is  fatigued.  Fatigae  must,  not,  honerer,  be 
looked  npon  as  tlie  chief  Mccitiug  csn«e  of  scciiieuU.  It  in  wiseet  to 
avoid  geneialJzatiooB  as  to  this  point,  and  to  examine  the  conditioni 
obtainiug  iu  tbe  vurioas  iiiilnatriefl.  We  will  llnd  that  accidebts  are 
iiillnenced  in  their  occarreiice  by  defluite  conditiona  unen  dupendent 
npon  tbe  peculiar  Datnre  of  tt  certain  trade  :  nnder  one  set  of  condi- 
'    lionB  moHt  accidcuts  ixvur  in  the  nicirning,  wliile  uudcr  uuotber  set 

[17  are  luoBt  frequently  obeerred  io  tbe  afl«ruu<iii. 
4.  FATAL  CASES. 
AccordiDK  to  the  stotisticaof  the  State  Insiinmce  Bnrean  thero  wore, 
the  ten  years  between  1886  imd  1896.  59,750  IkUil  coseti  of  uot^iilt-iit 
I    amouga  total  or.'Jlli.Td'iaccidenta— or  0.3(<%.   These  flgarea  cover  all 
ttndm-nniun  insuiauce,  lint  not  outnide  iiunrunce  wiupiinies. 

In  the  yraxa  between  1880  and  1895  fatal  necidenU  aniutig  the  lii- 
diiatrial  tnides-uiiiona  occurred  in  tbe  proportion  of  0.77  to  IIMN)  inem- 
beis  iiwured. 

Tbe  following  tubk'  Mbnwa  tbe  comjiarative  frequency  of  fuUil  a/x\- 
'nta  among  indnatriol  and  at^icuUural  workera  : 

1.  Burna,  scalils,  action  of  caustica  .    .   .  1.34^  0.05% 

2.  WonniU,  coDtoaions,  fraclnrw,  etc.  : 

(a)  orurmxand  hands 0,63"  0,43" 

|b)  of  legaand  feet l.tD"  0.U4  " 

(c)  of  head  and  neck 4.33  "  2,B4  " 

Id)  of  tmnk 3.25"  3.85" 

(e)  of  several  parts  of  body  toi^ther  3.38"  3.86" 

(/)  of  whole  body 16.78"  10.02" 

SatTocation 0.71"           0.20" 

4.  DrtHTOing 0.92"           0.24" 

5.  PrHwing and  variuos causes     ....  U.IO"           O.IO" 

8.  Stroke  of  lightDJug 0.31" 

7.  Snnatroke 0.31  " 


GENERAL  CONSIDERATIONS  REQARDINQ  TRAU- 
MATISM  AND  TRAUMATIC   DISORDERS. 
The  effects  uf  traumatism  on  the  human  oi^nit^ni  miiy 
nifested  either  by  locsil  or  goueral  symptoms.     In 
}  former  case  external  signs  of  injury  are  almost  always 
Wfnt;  there  may  he  severe  general  t-ymptoms,  ou  tV\u 
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odiur  liimil,  without  visible  bodilr  injurj',  or  local  and 
general  symptoms  may  be  observwi  simultaneously. 

The  occurrence  of  purely  general  symptoms  after  trau- 
matism is  strikingly  illustrated  by  the  serious  eomlitioo 
describe*!  under  the  name  of  shock.  A  discussion  of  its 
symptomatology  would  be  out  of  place  here.  We  should 
bear  in  mind,  however,  tliat  shock  may  follow  all  formfl 
of  local  traiiraatisni,  incluilitig  ojierations,  or  lie  caused  by 
geueral  traumatism — as,  ftir  instance,  concussions  received 
in  railroitd  accidents.  It  may  even  be  brougbt  on  by 
fright  alone  (psychic  shock), 

Gcneml  symptoms  predominate  also  in  cases  of  betit^ 
prostration  and  sunstroke.  While  the  general  symptoms 
of  a  person  suffering  fnim  tlie  effects  of  a  stroke  of  light- 
ning are  usually  severe,  ohuracteristic  local  signn  are  not 
lacking. 

The  I<jcal  symptoms  of  traumatism  vary  according  to- 
the  part  of  the  body  affected.  I'ersonal  equation  must 
also  be  considered.  Analogous  injuries  produced  under 
precisely  similar  conditions  may  differ  widely  iu  tfaeir 
effects  on  two  different  individuals.  ' 


II.  GENERAL  CONSIDERATIONS  REQARDINO 
PHYSICAL   INJURIES. 

I.  INJURIES  AND  TRAUMATIC  DISEASES  OF  THE  SKIN. 
Contusions  ^  of  the  skin  cuns^Hpieiit  n\tim  kicks,  blows, 
or  fidls  usually  heid  in  a  short  time  without  serious 
twijiiels.  The  same  is  tnie  of  light  cajics  of  crushing  of 
the  skin.'     Rapid  absorption  of  the  blood  extravasations^ 


'  A  <1iatinctjun  is  mitde  tlinnighmit  this  I>ook  Mwi 
anil  the  crunhiug  of  h  pkrt,  By  i»iitiu(ion  in  nieaot  the  iDJnir  caoBed 
by  n  rnll,  hlow.  or  kick  ;  ant)  b;  croshiuK,  tho  efTeclH  uf  two  or  more 
oppusiiiu  fun-ea  bearing  un  the  port,  iiHillDBtmteil  byciif<«fioriuilivi<!a- 
bIb  UMUglit  iMweon  moving  objects  or  ander  a  railing  wall  or  embank- 
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whether  Ibi^  or  small,  is  induced  by  mansa^.  In  seri- 
iins  cases  of  crushing,  on  the  othtr  hand,  the  process  of 
healing  is  apt  to  be  a  slow  one, 

A  break  in  the  oontinnity  nf  the  skin  results  in  the  for- 
mation of  a  wound,  and  as  wonndn  play  a  highly  impor- 
tant part  in  the  hislflry  of  accident-cases,  we  are  ju.-stified 
in  discussing  their  different  forms  and  origin  in  this  place. 
Incised  wounds  may  be  caused  by  sharp  instruments  or 
by  sharp  materials  oi'  trade,  such  as  glass,  tin,  slate, 
pointed  stones,  etc.  The  prognosis  is  better  in  the  former 
instances  than  in  the  latter,  since  there  is  always  danger 
of  foreign  Ix^lies  a-maining  in  the  wounds  that  are  pro- 
duc«d  by  the  materials  of  tnide.  Wounds  caused  by  ma- 
chines, such  as  circular  saws  and  the  like,  arc,  on  the  other 
hand,  often  of  a  very  serious  nature,  resulting  in  the  mu- 
tilation nr  loss  of  several  lingers  or  phalanges.  Total  ilis- 
^Mfaitity  for  self-supjiort  is  veryiipt  to  be  the  result  in  such 

^B  Severe  Incised  wounds  caused  by  blows  of  a  hatchet, 
^^Bc,  or  scythe  often   rejieh  so  deep  iis  to  injure  the  l>one, 
and  are  apt  to  leave  scars  winch  niterfere  with  the  func- 
tional action  of  the  part. 
^^    The  punctured  wounds  which  we  need  to  consider  are 
^l^ose  caused  by  sharp-pointed  instruments  or  materials  of 
^^bde,  such  as  chisels  and  iron  wire,  res{)cotively. 
^f  Lacerated  wounds  are  especially  serious,  because  of 
their  liability  to  infection,  and  because  the  raggwl  edges 
of  the  wounds  are  a  common  form  of  injury  in  the  build- 
ing  ami  slat^vroofing  trades  and  in  those  concerneti  in 
the  manufacture  of  wooden  articles ;  they  are  caused  by 
protruding   nnils,   sharp   edges  of    slate,    splinters,   etc. 
Indirectly,  they  may    be  caused    by  overtcnsion   of  the 
skin,  when  this  is  atrophic  or  cicatricial — on  the  extensor 
surface   of  the   knee-joint,   for  instance.      Occasionally, 
this  accident  may  occur  when  the  skin  is  normal,  as  de- 
^aeril»ed  recently  by  J.  Hieiliuger. 
^^L  Wounds  caused  by  crushing^  of  the  jmrts  are  also  slow 
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to  Ileal,  either  because  of  tlie  ragged  etlges  of  the  wound 
or  ill  coiisefjuence  of  tlie  enlrunce  of  infectious  material  at 
the  time  of  the  injury.  As  a  rule,  the  skin  does  not  suf- 
fer alone  j  the  deeper  structures,  even  the  bone,  are  very 
frwjuently  involved,  and  are  always  so  in  severe  cases,  as 
when  the  individual  is  struck  by  falling  btaims,  iron 
plates,  granite  blocks,  or  is  caught  between  cog-wheels. 
It  is  hardly  necessary  to  state  that  tlie  infectious  buuteria 
find  an  easy  eutrauce  into  wounds  of  this  kind. 

Bullet-wounds  pluy  but  little  part  in  the  subject  with 
which  we  iire  here  concerned.  Wounds  produced  by  ex- 
plosions— by  blusting  iu  mines  and  ({uarries — ai-e,  on  the 
other  hand,  often  met  with.  Foreign  substnnces  ure  likely 
to  be  carried  into  the  tissues,  adding  a.  further  element  of 
danger  to  that  attaching  to  any  open  wound. 

The  insignificant  origin  of  the  majority  of  infected 
wounds,  and  the  great  danger  of  permanent  impairment 
or  loss  of  functional  jjower  which  they  entail,  make  a 
clear  understanding  of  the  subject  of  importance  to  us. 

Infected  wounds  necessitate  a  longer  course  of  treatment 
than  noninfe<!ted  wounds,  and  their  prognosis  is  always- 
less  favorable.  Someliines  tlie  process  of  healiug  is  very 
protracted. 

In  the  great  majority  of  cases  the  infectious  process 
begins  in  a  trifling  wound  of  a  finger,  oauscd  by  a  priok,. 
a  scniteh,  or  the  entrance  of  a  splinter.  The  lower  ex- 
tremity is  seldom  affected.  Tlie  woimd  does  not  bleed, 
and  is  often  scarcely  discernible.  The  anatomy  of  the 
skin  furnishes  the  explanation  of  the  serious  eonsei^ucncea 
of  such  an  injury ;  if  the  wonnd  reaches  the  Malpighiaa 
layer  of  the  epidermis,  the  dour  is  opened  t4>  the  eutmnoe 
of  infeclioii.  The  iiijurv  liriri;^' so  slight,  it  doesnot  occur 
to  a  workman  to  ]uil  down  hl.s  work.  If  he  feels  uneasy 
and  speaks  to  his  ciriployer  uboiit  it,  lie  is  likely  to  be  told 
not  to  stop  work  for  such  B  trifle.  So  tlie  splinter,  for  ex- 
ample, is  removed  by  the  workman  him^lf,  who  tlien  ties 
\  a  dirty  rag  around  his  finger  and  resumes  work.     Three 
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days  later  fever,  witli  pain  and  swelling  of  the  [lart, 
ustmlly  1x^1118;  the  pain  ni|iiilly  increases  mid  Bcx>n  nius 
from  the  linger  up  tlio  hand  and  arm  tu  the  usilla ;  the 
whole  haiKl  is  red  and  !;wullen,  and  hot  and  rciii^tant  to 
the  touch.  We  have  to  deal,  in  short,  with  a  phlegmon- 
ous inflammation,  or,  in  popular  language,  with  a  case  of 
"blood-poinoning."  The  infectious  germs  may  have  en- 
tered at  the  time  of  the  injury,  or  afterwanl,  through  the 
wound.  The  ineulxition  period  is  usually  about  three 
days ;  it  may,  however,  be  as  short  as  twenty-four  hours, 
or  as  long  as  three  weeks. 

For  the  cases  not  seen  by  the  physician  until  well  devel- 
ojied,  a  bad  prognotiis  in  respect  to  functional  power  must 
almost  always  l>e  made.  Repeated  o|i<'nitive  procedures 
ou  fingers  and  hands  are  generally  called  for,  which,  as  a 
rule,  result  in  permanent  disability  of  the  part.  The 
fingers  are  usually  left  quite  stiff,  while  the  hand,  fingers, 
and  forearm  are  lined  with  scars  ;  the  skin  feels  cold,  and 
is  oft«n  cyanotic  (glossy  skin). 

As  already  stated,  infected  wounds  are  aluio:^t  always 
found  on  the  hands.  In  cases  of  involvement  of  the 
thumb  or  the  little  finger  the  omdition  is  especially 
serious,  for  the  reason  that  the  tendon-sheaths  of  Imth 
comniunicatc  with  the  common  tendon-sliMith  of  the 
flexors  of  the  fingers.  The  infreted  wounds  that  occa- 
sionally occur  on  the  lower  ejttremities  are  apt  to  lall  for 
very  extensive  ojjerations,  resulting  in  a  growth  of  cica- 
'icial  tissue  which  impairs  the  usefulness  of  the  limb, 
■ially  when  located  about  the  principal  joints. 

Slight  abrasions  of  the  skin  of  the  leg  when  the  latter 
is  the  seat  of  varicose  veins  quite  fivquently  serve  as  the 
starting-point  of  a  suppurative  infection,  no  attention 
being  paid  to  the  injury  before  the  development  of  the 
severe  pain  and  fever  which  accompany  the  inflammation. 
While  the  pn»gnosis  aa  to  u.sefulness  of  the  ]mrts  is  usually 
unfavorable,  it  is  mrelv  so  in  regard  to  Hfe,  although  these 
do  occasionally  Jnd  fabdly. 


^Hlricial 
^BcBpeci 
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The  advinahility  nf  nhbiining  nitxlu-u1  advice  as  soon  .is 
possible  is  seldom  no  forcilily  illu.stnih><l  ns  in  caw  of  in- 
fectious wounds.  The  <-arlicr  trt;atmcn(  h  begun,  the 
better  are  the  oliaiipes  tor  a  fiivorable  ciniree  and  recavery 
of  fiiQ(^ional  power. 

Wounds  may  Ik-  caused  by  the  ai:tioii  of  caiistics— by 
stnint;  w^Iiilions  of  earlxtlic  aeid  for  example  ;  they  may 
become  inHumed  from  tlie  use  of  such  antiseptics  as  lysol, 
creolin,  and  iodoform.  Poisoned  wounds  may,  moreover, 
be  caused  by  tlie  bites  of  leeches,  snakes,  or  mad  dogs, 

A  review  of  the  methods  of  treatment  of  wouads 
belongs  to  the  realm  of  surgery.  One  point  will  bear 
emphasis  here,  however, — namely,  the  necessity  of  paying 
careful  attention  to  the  edges  of  the  wouml,  with  the  view  to 
securing  as  slight  a  scar  at*  possible.  The  vitid  im|»op- 
tanoe  of  treating  wounds  on  aseptic  principles  ami,  if  nec- 
essary, antise])ti«illy,  is,  of  course,  reot^iiize<i  by  all  who 
are  in  acennl  with  modern  scientific  tenc;hing.  It  must  he 
ad<U<d  that  aseptic  methods,  liowever  (Wimble  in  them- 
selves, are  not  adapt^nl  for  home  troatnieni,  since  the  rtm- 
ilitions  necessary  to  their  success  are  to  be  found  only  in 
a  hospital. 

Every  wound  leaves  a  cicatrix,  the  size  of  which  varies 
with  tlie  amount  nf  tissue  hist.  Wounds  that  heal  by 
ffrst  intention  may  leave  such  small  oicutrices  tliat  they 
are  hardly  discernible  later  on,  and  may  disappear  alto- 
gether. A  cicatrix  may  be  but  the  depth  of  tlie  skin, 
or  it  may  extend  into  the  tissues  underneath  (cicatrix 
atrophica),  or  prvrtrude  alwvo  the  skin  (eiaitrix  hyper- 
trophica).  It  may  l>e  movable  with  the  skin  or  l>e  at- 
tacheil  to  tile  underlying  structures,  even  to  the  tame  itself. 
Newly  formed  cicatrict«  are  more  or  less  red  in  color,  Imt 
in  time  they  grow  paler  tlian  the  surrounding  tissue. 
While  they  are  uRcn  very  sensitive  at  first,  old  cicatrices, 
especially  if  extensive,  are  generally  below  the  norninl  in 
seusibility.  They  may,  on  the  other  hand,  lie  exceedingly 
byperesthetic  and  subject  to   neuralgic  pains.     lu   such 
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B  a  slight  touch  Hometimos  ruflcxly  calls  forth  pow- 
■H^rl'iil  chinic  contracttoiifi,  which  arc  umioubtcdly  dim  to 
^rntation  of  nerve-fibers  caught  iii  tlic  scar  diiriug  healing. 
■The  a(>peamnc^  of  a  «icatrix  and   itri   iuftiieut'c  on  the 
l^iiincti'tmd  a4^i^'ity  of  tlie  part  doficiid  iijKin  its  situation. 
■.CS(!atriw»<  on  the  legs  remain  liyjuremic  longer  than  when 
'  sttuatui  op  the  trunk,  and  are  often  pigmented  in  adtli- 
tit»n.    In  fMinie  individuals  h)'|X!rtro}>hic  cicatrices  develop 
into  pepuliap  nodular  growths  culU'd  scar-keloids,  whifh 
(retgucntly  grow  rapidly,  and  are  apt  to  return  afttT  re- 
LjBoval.    (See  Plate  21.)     All  cicatrices  have  a  tendency 
^tawurd  ri'truction  ;  this  is  most  marked  in  cases  of  dfwp 
md  extensive  burns.     The  cicatrix,  Ijy  pulling  the  skin 
^'froni  all   siiles,  gives  it  a   niy-IIke  uppciimnfM.-.     If  tho 
Ncatrix  )»sse3  over  a  joint,  motion  In  the  latter  is  ini- 
Vl,  (wjMHiially  in  cases  of  deeply  attucheil  scars  or  scar- 
U'liiids.     The  joint  nmy,  as  a  result,  bca>mc  completely 
ankylosed,  and  l>e  set  at  an  angle.     Cii-ivtrieial  tissue  over- 
lying a  joint  is  likely  to  be  ovorstretelHHl  by  ungiian1e<l 
movements,  and  in  cuiisccpionce  to  crack  and  become  sore. 
It  ako  diftpiays  great  aejisitiveness  to  cold  in  this  situation. 
Much  miUcring  may  arine   from   involvement  of  nerve- 
branohts  in  the  scar,  while  siiuilar  pressure  on  the  vessels 
kintcrferes  with  the  circulation. 

B  Therapeutic  measures  are  calcnlatcd  only  to  noutraliKe 
Pop  diminish  the  harmful  effects  of  cicatrices.  The  hitter 
may  be  prevented  from  cracking  by  inunction  with  some 
pure  fat,  by  the  use  of  a  suitable  protective  bandage,  and, 
more  particularly,  by  limiting  the  movement  of  the  joint. 
In  case  of  im|iairL<d  mobility  of  a  joint  the  difficulty  can 
be  gradually  ovt'nxiuie  by  massage  and  systematic  exer- 
cise on  a  meclicomechatiicjil  apiNiratus,  with  a  view  to 
stretching  tlie  cicatrix.  If  the  attachments  of  the  cicHtrix 
are  not  too  bnxul  and  deep,  it  may  gradually  be  loiisene<l 
by  means  of  massagt;,  leading  in  favorable  cases  to  a 
rcgi'neration  of  the  connective  tissue  of  the  whole  scar, 
ft  vluch  is  Very  deficient  in  tiit  and  in  connective- 1  issue  cells. 
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Electricity  is  also  of  Berviee,  especially  iu  the  iiiductioo 
of  hyperemia  by  direct  application  of  the  galvauic  cur- 
rent. Operative  interference  is  indiaitfd  when  severe 
piin  Ik  umscd  by  pressure  on  the  nerves  in  tlie  scar. 
I'lautic  operutlons  arc  often  udvisahle,  but  the  effect  of 
the  new  gear  on  the  action  of  the  part  should  always  be 
carefully  oouHiderc<l  lM?forc  undertaking  any  operation  ou 
cicatrices,  as  it  may  prove  more  disadvantageous  than  the 
offending  sear  itpelf.  Cicatrices  whicli  at  first  are  Imuiid 
down  to  the  uiiderlyinf;  tissues  are  not  infi-eqiiently  loos- 
ened in  the  Qourse  of  time,  as  a  result  of  the  unaided 
efforts  of  nature. 

The  treatment  of  bunut  is  too  well  understood  to  need 
discussion  here.  Of  the  cicatrices  cause<I  by  burns  only 
tliose  produtHH.1  by  bums  of  the  third  degree  eall  for 
mention  here.  CHcatrices  due  to  biirns  of  the  seeoud 
degree  are  usually  quite  su|>er5cial  and  movable,  and 
they  do  not  at  all  interfere  with  the  functional  activity  of 
the  part.  Burns  of  the  third  degree,  on  the  other  hand, 
often  leave  scars  tliat  arc  hard  and  resistant  to  the  touch, 
firmly  bound  down,  and  quite  immovable.  Sueh  scars 
greatly  im]>ede  the  circulation,  and  when  situated  around 
the  joints,  interfere  with  their  action  even  to  the  extent  of 
causing  complete  ankylosis.  This  is  most  frequently  the  • 
case  when  the  wrist  or  ankle  is  involveil.  The  cicatrices 
are  often  distinguished  by  a  marked  and  jtersistent  hyper- 
estheua.      The  treatment  is  that  of  cicatrices  in  gcneraL 

AbrfmouH  and  similar  trivial  injuries  of  a  leg  ufl^ctod 
with  varicose  veins  deserve  brief  mention.  As  a  rule, 
such  injuries  receive  no  attention  until  ulceration  takes  ' 
place,  either  for  the  first  time  or  at  the  site  of  a  former 
ulcer.  If  piK'silile,  varicose  ulcei-s  should  \k-  ti-cated  by 
zine  salve  bandages,  and  the  patient  Iw  allowed  to  work. 
The  bandi^ies  slinuld.  at  any  rate,  l>e  given  a  trial  Iu  all " 
appropriate  cases.  It  is  atlviKible  at  the  same  time  to 
prohibit  the  patient  from  doing  heavy  work  that  uccepsi- 
tates  his  standing,  or  from  uarryiug  heavy  loads.     Id 
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1)0(1  ia  indiutted,  itnd  preferably  hos- 


iv«e  cases  rest  i 
pital  treatment. 

FroMt-bibn  d(t  not  call  tor  siKteial  di^iciii^ion  Iiere.      Tlie 
dcutrici's  which  njsiilt  in  severe  cases  are  to  be  treated  as 


Tlie  cliavffrs  hi  tlie  «i(Vi  wiiised  by  gangrene  are  to  be 
■ijudged   from  the  same  Htandjmint  an  burnn,  frost-liites, 
tod  their  ricars. 
Anemia  of  the  skin  of  the  fmv  and  whole  Imdy,  not  to 
nfonnded  with  the  peculiar  piillor  normal  to  sf>me 
pndividuals,  is  often  seen  in   patients  who   liavo   [«issed 
ibroiigh  a  serious  illness,  or  have  been  confined  to  a  siek- 
x>m  for  a  long  time.     Local  anemia  occurs   very    fre- 
Aoently  as  a  symptom  of  atrophy.     The  anemia  is  often 
jtrcceded  for  a  considerable  pcriixl  by  a  iiy]>eremia,  espe- 
cially  in  ease  of  imjieiied  circulation  of  the   lower  ex- 
""tremities  followini;  i-rusliing  or  fnii-turc.     The  condition 
is  diatjnguishe<l  by  bluisih-red  swellingM  (iiyperemias  of 
congestion).     Tlic  temperature  of  the  jmrt  may  l>e  niisetl 
or  distinctly  lowentl.       Profuse  jierspiration   oceurs    in 
some  cases.      The   lividity  of  the  skin  may  even  amount 
to  complete  cyanoBiB. 

Therapeutically,  great  benefit  can  be  derived  from  warm 
bathn,  either  local  or  general,  steuni  baths,  niassuge,  med- 
iiHimeelianieal  eJ£erciaes<,  and  electricity.  When  the  dis- 
tiirl»anees  previously  meiitiunixl  are  consequent  ujwn  a  frac- 
ture, they  usimlly  begin  to  diminish  as  soon  as  complete 
union  is  established. 

Cicatrices  and  trophoneuroses  always  cause  an  atrophy 
of  the  skin.  It  grows  thin  and  dry,  ]KK)r  In  cells,  fat, 
and  blood-vessels,  and  lends  to  t^mck  ami  to  form  gtin- 
grenous  ulcers,  especially  on  exposure  to  cold.  .4fter 
nerve-injuries  it  is  cj-anotic  and  cold  to  the  touch  (glossy 
kin).  The  patient,  t<K>,  generally  complains  of  feeling 
»ld  and  often,  even  in  summer,  wears  a  flannel  bandage 
r  a  warm  glove  aronnd  the  |»art. 
The  chief  oiyect  of  treatment   is  ihe  removal  of  the 
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cause.  This  may,  however,  be  preclu«ipd  by  the  nature  of 
the  injury,  anil  iusuch  ca^ie3  h^oiporary  relief  is  all  that 
can  be  liiipcd  for. 

We  are  eometimes  called  u[»n  to  deetde  whether  e/e- 
pkiinikmit  of  tiio  lower  extremities  t»  a  result  of  traumst^ 
iHin.  This  disturbance  will  be  dealt  with  in  the  second 
part  of  the  book. 

Eritclpelas  is  an  inft>ctioua  disease  of  tlie  skin  wbidi 
raay  indirectly  be  due  to  tmtuiuitiiTm.  eiuee  a  very  insig- 
nificant wound  can  aflord  entrance  to  the  gerros  of  the 
disease.  It  ot^u  causes  severe  general  disturbances,  for 
which  the  aeddent  is  also  to  be  hekl  indirectly  responsible. 

Tiibernilosui  of  the  skin  may  also  be  caused  by  trau- 
matism, indirectly  if  not  dirertly.  Direct  infeel«jn  ovcnn 
when  the  tubercle  bacilli  enter  the  body  thruugh  • 
wound.  Tliiem  mentions  four  fonns  of  this  disease  fol- 
lowing injuries:  (1)  The  ulcerative  form;  (2)  the  war^ 
form,  affectiug  the  external  layer  of  the  skin  ;  (3)  lapua; 
(4)  scrofuloderma. 

a.    INJURIES  ANDTRAUMATICDISEASESOFTHE  NAILS. 

Cnwbing  of  the  distal  phalanx,  with  or  without  frac- 
ture, is  followed  by  an  inflammatinn  nf  tlie  nail-lted,  often 
]iurulent  in  character,  as  a  result  of  wbieb  the  nail  is  cast 
off*.  The  new  nail  is  usually  misshapen,  and  sometimes  so 
atniphic  that  it  is  no  harder  than  the  horny  layer  of  the 
skin,  and  merges  intii  the  latter  at  the  bane  and  sides. 
Irregular  hypertrophic  processes  sometimes  develop  in 
the  middle  of  such  a  nail,  and  grow  quite  rapidly,  neceB- 
sitating  eonstant  trimming,  especially  if  one  of  the  toe- 
nails is  involved.  In  the  latter  case,  without  sticb  trim- 
ming the  wearing  of  a  boot  is  impossible. 

Atrophy  of  the  nail  may  also  follow  an  injury  to  the 
lerves  supplying  tlie  distal  phalanges  of  the  fingers  and 
toes. 

Other  disturlMinces  cjuisnl  by  injuries  to  the  nail  will  be 
discussed  in  Part  II  of  this  book. 
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CtintuctionH  uf  Qiui^cles  due  hi  blows,  t'uUfi,  or  kicks 
ii!jua1iy  li«il  quickly,  without  stsrious  sequfle.  B]<M>d 
cxtrav»satiuns  arc  soun  absurbed,  esjieciully  when  nia^^sagc 
is  employed.  If  ii  myositis  develops,  wet  eoniprenees  at 
tirst  ( Priestinilz),  will)  weak  galvanism  anil  like  lueaHUFc^ 
liiter  on,  will  be  found  liclpliil. 

Sometimes  tiie  nerve  supplying  the  muscle  is  injured  a^ 
«ll,  and  neuritis  or  paralysis  develops  in  oonsequonee. 
'n  caues  of  severe  crushing,  Ixttli  musole-suhstaDce  and 
n  are  apt  to  be  badly  torn,  and,  as  foreign  IkkUcs  are 
ueutly  carried  into  the  tissues,  purulent  inflammation 
flen    follows.      When    healing    fintilly    takes    place,    tlie 
muscle  is  left  shrunken  and  partly  replaced  by  cicatricial 
tissue  which  causes,  in  time,  a  contraction  of  the  muscle 
and  ia  certain    cases  a  contracture  of  (he  whole  limh. 
Massage,  local  steam  hatlis,  and  medicomcchiinii^l  exer- 
cises will  act  favorably  on  the  cicutrici-s  and  tlie  disturi>- 
ices  to  which  they  give  rise,   even    though  a  complete 
can  not   l>e  effectetl.     In  some  cases,  however,  all 
.tment  fails  to  relieve  the  condition. 
The  complications  which  we  need  to  consider  are  lacer- 
lons  of  the  skin  and  other  sofi  [tarts  and  fractures  of  the 
The  muscles  may  Ix'  lai-erateil  or  pierced  hy  frac- 
ired   hones.     A  discus.*ioii,  however,  of  these    injuries 
ill  not  I>e  entered  npi>n  at  this  time.     When  the  skin  Is 
pierced,  a  hernia  of  the  niUficle  may  rcMult,  hut  this 
ly  cause  no  functional  disturbance.     Partial  lacerations 
to  falls,  kicks,  and  similar  accidents  can  not  be  dis- 
iguished  fnmi  the  contusions  and  cnishiugtt  already  roeii- 
f^ioDed — the  diagnosis  of  muscle-laceration  ot\en  serves  for 
eitlier  of  the  other  conditions. 

The  phrase  "  muscle  strain"  denotes  slight  laceratiims 

of  the  muscle-substance  cauwd  by  indirect  viuleiiee.     The 

ijurj'  may  l>e  looked   u\)n\\  as  an   early  stage  of  pcrioiis 
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eiibtMitfineous  ruptures.  TKe  latter  are  most  frequently 
seated  in  the  biceps  of  the  arm,  but  may  occur  also  in  the 
muscles  of  the  calf,  the  upper  jmrt  of  the  thigh,  and  the 
al»duinen.  The  injury  is  cnused  by  the  forced  contruetioii 
of  a  muscle  while  the  limb  is  in  violent  motion,  as  io 
parrying  blows,  for  instance.  In  consequence  of  the 
retraction  of  the  torn  ends  of  the  muscle  quite  a  broad  gap 
may  be  letl  between  them,  and  often  remains  as  a  perma- 
nent defect,  unless  the  muscle  is  repaired  by  opera^on. 
The  degree  of  atropliy  of  the  muscle  and  the  loss  of  power 
depend  upon  the  extent  of  the  injury.  The  point  of  rup- 
ture can  most  readily  be  distinguished  when  the  mnscle  is 
enntracted  or  put  on  the  stretch.  During  contraction  it 
appeal's  as  a  hnll-Hke  mass,  especially  noticeable  in  the 
case  of  the  biceps  of  the  arm.  Ruptures  usually  involve 
only  a  part  of  the  muscles,  complete  ruptures  being  very 
rarely  observed.  The  muscle  proper  is  not  always  con- 
cerned in  the  injury :  sometimes  it  is  the  tendon  that  ii 
ruptured,  or  a  bit  of  Ijone  is  torn  ofi'  rit  the  point  of  attach- 
ment;  occasionally,  the  muscle  or  tcndou  suffers  partial 
rupture  at  the  same  time. 

The  iutlammatioMS  that  attack  muscles  after  erushii^ 
have  already  been  referrwl  to.  Even  slight  injuries  oftea, 
give  rise  to  severe  suppurative  processes,  necessitating  pe- 
[leated  o]>erations,  as  a  result  of  which  an  extensive  growth' 
of  cicatricial  tissue  takes  place  with  the  usual  sequels  of' 
atrophy  and  disturlianees  of  temperature  and  circuIatioD. 
Complete  loss  of  function  is  the  rule  in  such  cases.  Par- 
alysis of  muscles  is  equivalent  to  paralysis  of  the  motor 
nerves  that  supply  them. 

The  paralysis  may  1>g  complete  or  only  partial,  and 
upon  th\s  point  depends  the  degree  to  which  the  muscle  is 
functionally  disabled.  A  jmnilyzeit  muscle  loses  its  tone^ 
and  soon  undergoes  atrophy,  which  in  Mime  cases  becomea. 
extreme.  In  cases  of  partial  panilysis  the  electric  irrita- 
bility is  diminished,  and  in  cases  of  complete  paralysis  it 
is  entirely  lost  (partial  or  oompIet«  reaction  of  degenera-j 


■  XrsCVLAR   ATROPHY.  49 

tion).  Lar^  mii»clcs  may  l>o  whully  or  only  in  jiart  affected 
by  llie  {MtralysM. 

Mlisclee  frequently  suffer  disWation  in  consequence  of 
the  rotation  of  the  euds  of  fracturwl  bones  nr  of  the  dis- 
location of  certain  joints.  The  subJL'ct  will  lie  considered 
ill  the  second  part  of  this  book. 

Muscular  Atrophy. 

A  tnuscte  is  an  apjiaratiis  of  movement,  having  the 
Kition  of  iiiipartio^r  ii  eertain  limited  motion  to  that  part 
of  the  skeleton  to  which  it  is  atlached.  The  motion  is 
caused  by  the  contmudon  of  the  mnaolc,  and  such  contrac- 
tions are  necessary  to  its  good  condition.  By  regular  exer- 
cise a  luu.scle  is  made  larger  and  firmer,  us  evideii':ed  l>y 
acn>bats,  gymnasts,  OHrsmen,  etc.  Disuse  has  the  reverse 
effect :  the  mnscle  Kises  in  size  and  strength,  and  becomes 
soil  and  flabby.  This  condition  is  known  an  atrophy,  or 
the  atrophy  of  disuse.  The  op[)06ite  condition, — an  ab- 
normal increase  in  size, — arising  from  constant  training,  is 
termed  hyirertrophy. 

The  fillers  of  an  atrophio  muscle  are  in  a  state  of  de- 
sneration,  the  nuclei  being  increaKe<]  in  numlxr. 
Atrophy  is  to  be  distinguished  from  atony ;  the  latter 
denotes  a  e<mdition  of  temporary  or  permanent  relaxation. 
While  an  atrophic  muscle  is  necessarily  also  in  a  state  of 
atony,  the  reverse  does  not  liold  gixid.  Although  atony  is 
often  a  precursor  of  atrophy,  it  may  be  only  a  sign  of 
tcmjwrary  fatigue  on  the  part  of  n  healthy  mnscle.  Tiie 
expression  "atrophy  of  disuse"  is  not  altogcllier  appliir- 
able  to  the  condition  previously  describe*! ;  it  is,  inde«I, 
often  inappropriately  used.  The  atrophy  of  disuse,  as  com- 
monly understood,  c^presfieB  a  wasting  of  the  mnsele  tou- 
seqaent  upon  inactivity  ;  the  fonctional  jiower  is  not  lost. 

I  It  is  observed,  for  inatanee,  in  mnscles  kept  inactive  be- 
teuse  of  pain  consequent  U|ton  motion  of  an  inflametl  joint. 
kf,  on  the  other  hand,  a  muscle  loses  its  fimctional  jMiwer, 
M  in  tsises  id'  friicturo  or  paralysis,  the  atrophy  wliicli  it 
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then  undergoes,  although  tlip  consequence  of  inactivih-, 
differs  to  a  marked  degree  from  that  of  the  other  form. 
It  is,  perhaps,  permissible  to  sptwlt  of  the  two  forms  in  tlie 
order  deseribed  as  the  atrophy  of  voluntary'  and  invohiu- 
tjiry  disnee,  respectively.  The  prognosis  differs  consider- 
ably for  the  two  forms. 

Muscular  atrophy  can  be  divided  into  three  forms,  wi( 
reference  to  its  origin  :  (1)  Myogenous;  (2)  neurogenoiui ; 
(3)  infectious.  (Fii^ii,  "Arch.  f.  Unfhkd.,"  vol.  n,  book* 
2  and  3.) 

In  the  first  form  the  process  begins  in  the  muscle  itself. 
Ab  a  result  of  a  fracture  of  a  Iwne  to  which  the  muscle  i? 
attached,  its  point  of  origin  and  of  insertion  approach  each 
other ;  the  muscle  loses  its  tone,  and  subse'piently  atrophies. 
Atrophies  ouiisequent  upon  diseases  of  the  joints  are  alw- 
included  in  this  group. 

The  neurogenous  form  oornprisea  the  atrophies  due 
injuries  and  inflammation  of  the  nerve.     When  the  nerve 
undergoes  degeneration,  the  atrophy  is  of  the  degenerative 
type. 

The  thinl  form  includes  the  atrophies  that  follow  an  i 
fectioUB  jirocess,  such  as  a  suppurative  infiammatiou. 

Muscular  atrophy,  as  a  rule,  affects  only  part  of 
muscle,  complete  atrophy  being  very  rarely  observed. 

In  respect  to  prognosis  museiilar  atrophies  are  to 
divided  into  curable  and  incuniblc. 

We  must  bear  in  mind,  too,  that  hxra!  piiralyses 
atrophies  may  be  oauseil  by  systemic  poisoning — as, 
instance,  by  lead,  arsenic,  or  alcohol.     Tliis  adds  a  foui 
form,  of  toxic  origin. 

The  diagnosis  of  muscul.ir  ntmphy  is  usuiilly  simpli 

In  making  an  exiuuiuiilli.n  the  a"ll'ci>t.-ii  part  slionli 
always  be  compared  with  thitl  nf  llie  '■pjMwitc  ^idc,  iKitl 
at  rest  and  during  contniction.  Cliiiuges  in  size  iind  shape 
of  the  nmscle  and  in  the  position  of  anatomic  kudumrks 
are  thus  clearly  brought  out.  In  the  case  of  the  lower 
extremities  the  landmarks  will  invariably  be  found  lower 
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down  on  the  iiti-opliiitl  side.  To  the  touch,  au  atro[i}ited 
muscle  feels  soft  und  Hubby.  The  electric  excitability 
may  Iw  iioniial,  dimiiiifihed,  or  completely  lost,  The  skiii 
liver  the  atTected  muscle  is  fretjuently  cold,  osjteciully  in 
cases  of  parulyeis,  and  may  ujijtear  ilark  red  or  cyanotic. 
FuiiclioniLl  power  is,  as  a  rule,  diminished  most  ap{in'ci- 
ably  as  to  ^rength  and  omliirance  ;  we  do,  however,  oewt- 
sionally  s«?e  uurked  cases  of  atropliy  without  apparent 
loss  of  jjower.  [Fibrillary  twil^ihiiigrt  are  veiy  fwqucnfly 
present  tn  atrophying  muscle. — Ei>.] 

The  atrophic  p^o<^es9  is  Sfldoni  iiinfiniHl  to  one  luiiacle, 
Imt  extends,  as  a  rule,  over  the  whole  limb.  Tlui.--,  atrophy 
of  the  extensor  nmM;les  is  fi>Uowol  liy  atn>i)hy  of  the 
Hexors,  hut  the  prinoary  process  is  usually  i>etter  marked 
tlian  the  ftecoudary.  The  atrophy  may  vary  in  d^ree 
even  in  different  parts  of  the  same  muscle,  as  often 
observwl  in  the  deltoid,  biceps,  etc. 

The  prognosis  of  nmscnlar  atniphy  depends,  first  of 
ihe  nature  of  its  caus<'. 

Tiie  tbrm  l>i  which  refereniw  has  been  made  as  the 
atrophy  of  "  voluntary  "  disuse  can  be  cured  with  relative 
ease.  Massagi*,  electricity,  and  mediconiechaniiul  ^yni- 
niL-'tics  will  reritore  the  timsclea  to  their  fornicr  (condition 
within  a  few  wwks. 

Paralyzed  ninsi-leB  reipiire  a  much  longer  course  fif 
trejitment,  but  are  also  entirely  curable  unless  the  paralysis 
dcpenils  on  the  division  ol'  a  ner\-e,  in  which  ca'ie  it  is 
permanent. 

An  atisohitfly  unfavorai)le  prognosis  must  also  l>c  made 
ailer  L'xteiiaive  suppuration,  when  the  joint  is  pennanently 
stiftene"!,  or  when  the  tendon  is  torn  from  the  Iwnc  at  its 
I>oint  of  insertion,  as  frecjuently  otxmrs  in  cases  of  frac- 
ture of  the  patella  or  the  olecranon  process,  When  a 
limb  is  shorteneil  by  fracture,  tlie  atrnphicl  muscli's  do 
not  n-gaiii  their  original  size  and  sircnjcth,  but  :id:i]it  tin' 
f*lve8  in  these  respects  to  their  new  rvi|iun'iiii'Mts. 
,     In  reganl  to  the  question  of  treatment  we  must,  first 


of  all,  oiirclully  cimsider  ilic  cause  of  the  atrophy  and  theJ 
[loasibility  of  its  removal.  We  will  then  be  readily  a" " 
to  judge  what,  if  any,  arc  the  chances  J(>r  improveroeafcfl 
If  the  nntlook  is  favorable,  benefit  will  certainly  he  d^-M 
rived  from  massage,  baths,  cold  doiu-lics,  electrifity,  audf 
mcdiconiechanital  gj-ra nasties. 


TJie  f^TiperficiiiJ  !(H:;itinn  ..f  most  of  the  tund.ii.s  rende«| 
them  verj'  liable  to  injury.      Cuiitiu^ioiis  and,  more  esjie 
cially,  the  cniBhing  of  a  tendon  very  frequently  lead  ) 
an  acute  tenosynovititt,  wlueh  U  exceedingly  painfiil,  ^m 
which,  if  treated  at  onee  by  ro.st  and  compresses,  may  I 
Booii  be  allayecL     If  supjHiratiou  sets  in,  however,   the 
process   is   greatly   prolonged,  and  the  prt^onis   ns  to 
restoration  of  function  becomes  unfavorable,  cj^pecially  if 
shreds  of  the  tendon  slough  off.     Tlie  removal  of  a  piece  J 
of  tendon  entails    ixTmaneut    loss   of  functional    poweitl 
Acute  teuosyuovitia  occurs  alw>   ns   a   wsult  of  strain 
Chnmic    fenoMVnovitis    is    recognizable    by    crepitus 
movement ;  it  is  not,  as  a  rulc-jiiiiiifnl,  but  lends  to  cc 
traetures   which,  in   turn,  eanwc   fiiiir-lionnl    disability, 
when  the  liand,  for  instance,  is  involved.      It  is  import 
to  remember  that  a  tendon  affected  l>y  chronic  inflai 
tiou  has  lost  its  elasticity,  and  l^  then-fore  liable  to  1 
niptured  by  a  strain.     Workmon  who  constantly  use  thrf 
Iian<ls  in  firmly  grasping  aud  lu)lding  an  object  often  b 
fer  from  chronic  tenosynovitis  of  the  fingers,  with  conac 
qiicnt  contractures  of  the  latter.     The  chronic  inflamm 
tion  develops  as  tho  seqnel  of  an  acute  process  caused  1 
repeated  strains.    The  associated  muscles  are  always  n 
or  leas  atrophied  in  these  chronic  cases. 

Incised  wmmds  that  completely  sever  the  tendon  \ 
of  frequent  (K-currence  among  certain  cla.'.ws  of  work^ 
men,  snch  ns  wood-carvers,  carpenters,  and  others  whf 
aae  drcular   saws   and  similar  machines.     Glaciers  i 
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oTers  sufftT  tJii-t  injiiry  by  tailing  on  glass  or  slate 
with  the  forearm  tiutelretchwl. 

Unless  tlie  tendon  is  Butiiit^,  iU  functional  |Ktwor  is 
pcmmnently  lost.  If  several  teiidnns,  tlioee  of  the  fore- 
arm, for  instance,  are  sevei-etf,  it  is  difficult  to  suture 
ihem  in  the  prf)[)er  order,  and  a  fiitstnke  leads  to  decided 
functional  dit^tiirbance. 

Stibt^utaneons  ruptures,  which  have  been  referred  to  in 
the  chapter  on  muscles,  are  more  apt  to  involve  diseased 
than  healthy  tendons.  When  nijiturc  occurs,  or  when  in 
addition  to  rupture  the  bone  is  fractured  at  the  point  of 
insertion  of  the  tendon,  the  nmselo  at  once  relaxes,  and, 
nnleSiS  its  tone  is  restored  by  ojjenition,  it  undergoes 
atrophy.  Ijnter  on,  when  the  atrophy  has  become  well 
establishcil,  it  is  too  late  to  exiJt^rt  benefit  from  any  form 
of  treatment 

Tendiius  niiiy  beeimie  di-^pliicHl,  most  frequently  those 
of  the  lont;  head  of  the  lii.''|i-,  tlir  peroneue  longus,  and 
IJic  tibialis  antieu:^.  Wiirri  tin'  /I'lident  causes  mueli  in- 
<-(mvenienee,  it  is  adviMibletn  fa^tl■l1  the  tendon  in  it«  nor- 
hihI  [Nisition — a  pnH^edure  that  gives  excellent  resiilis. 
Complete  displacement  of  a  tendon  deprives  it,  ol'  course, 
of  all  functional  {Kiwer. 

Tcndon.H  arc  often  dislocale<l  siinult4meouKly  with  their 
inuseles  when  their  normal  relations  are  diwtnrlnii  us  a 
result  of  ill-set  fraetun's  or  stiffness  of  a  joint.  Such  dis- 
locations impede  the  action  of  the  joint  with  which  they 

5.  INJURIES  AND  TRAUMATIC  DISEASES  DP  BURS/E. 

ISiirsitis  is  ver\-  frequently  seen  in  aceident-prsieticc  as 
a  cotisetpienee  of  crusliing.  When  the  lar^e  bursa  of  the 
knee  is  affected,  the  diagnosis  is  very  plain,  but  the  cou- 
lUtion  is  not  so  easily  recognizwl  in  other  loeution.^^ — as, 
for  instance,  on  the  shoulder,  hip,  hand,  or  fo<it.  Unless 
tlie  biirsfe  communicjiting  with  the  joints  are  involved, 
Mben-  is  no   pain,  even   during  the  acute  iuflauimutorj 
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stage,  ami  tlie  paticiite  ui^imlly  ure  ub]i>  to  jxTlorni  dieir 
customary  duties  without  incoiivenieiiw.  When  the  exu- 
dation i^  ubiMirbed,  the  menibrone  reniahis  thickened  und 
dry ;  crepitus  tiieti  Ix-comeM  uotioea))le,  and  is  sometimes' 
so  loud  as  to  he  lioiinl  at  a  conaiderahle  diiitance.  The 
usefulness  of  the  bursa  is  not  tliereby  impaired,  however.' 
A  muscle  who.'ji;  tendon  plays  over  u  lai^  bursa  undergoes;, 
atrophy  during  an  acute  inflammation  of  the  latter,  and 
docs  not  completely  recover  for  some  time  after  the  eulwid- 
ence  of  the  disease.  It  is  a  well-knowa  fact  thut  burei- 
tis  is  very  likely  to  l>ecome  recurrent. 

The  affection  is  frequently  observed  as  the  result  of 
constant  irritutiuu  of  eerUiin  ijorts — as,  for  instance,  the 
slioulder  in  jwrters,  and  the  knee  in  scrub-women.  Such 
irritation  sometjmea  causes  the  formation  of  new  burss?. 

Bursce  occasionally  l>ocome  displaced.  I  shall  refer  in 
the  second  jmrt  of  the  book  to  a  case  of  this  kind  involv- 
ing the  subcalcanean  bursa. 

6.  INJURIES  AND  DISEASES  OP  FASClyC 

When  the  fascia  investing  a  muscle  is  torn,  the  latter 
preaaca  through  the  opening  und  forma  a  mnsele  hernia. 
The  injury  may  I>e  directly  caused  by  cnishing  or  by 
penetration  of  the  sliarp  ends  of  a  fractured  bone,  or  il 
may  be  due  to  indirect  violence.  \Vc  see  illustrations  of 
the  latter  mode  of  origin  in  hernias  of  the  tliigh-nuiscles 
in  riders,  especially  cavalrymen,  and  In  those  of  the  calf- 
muBclea  in  athletes  who  practise  jumping.  The  heniias 
apjwar  as  small,  soft  tumors,  giving  rise  to  no  inconveni- 
ence, and  never,  in  my  experience,  to  jK-rnianent  dis- 
ability. They  arc  cpiite  often  set^n  in  workmen,  generally 
in  the  lower  extremities,  and  it  la  often  ditficnlt  to  ascer- 
tain how  they  were  e^uwd. 

Contnicture  of  the  pjdmnr  fascia,  with  consequent  con- 
tracture of  the  Jiugers,  follows  repeat^nl  strains,  suppuni- 
tive  inflamnmlions,  or  traumatism  of  any  kind  that  gives 
rise  to  tritplii(;  disturbances.     The  injury  may   be  local. 
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each  SH  crue^hing  of  tlie  ]>nliii  of  the  hand  with  siibseqiietit 
neuritis,  nr  may  affect  the  ^pnuil  cord,  causing  degeiieni- 
tiou  of  the  ganglion  eell»  of  the  anterior  honis. 

The  phintar  fascia  likewise  may  beeome  irregularly 
thickened  and  contracted  an  the  reF^ult  of  directt  trauma- 
tisin,  or  of  injury  to  relatwl  stnicturea — a»,  for  instanco, 
fracture  of  the  os  caici'g.  It  la  to  he  noteil  that  the  ttx-s 
are  not  involved  in  the  contractures ;  the  knot-like  points 
of  thickening  of  the  fascia,  however,  interfere  with 
walking. 


Torsion  may  cause  tiie  laceration  of  the  ligaments  and 
ca[KsuleH  of  a  joint,  hut,  as  a  nile,  the  injury  ia  too  slight 
to  result  in  pi'rmancnt  trouble.  The  ligaments  may,  on 
the  other  hand,  lie  bo  badly  torn  as  tii  lead  to  loose-jointed- 
nes8,  a&  ia  frequently  observed  in  the  case  of  the  knee- 
joint.  The  laecrations  caused  by  dislocations  arc  miieh 
more  extensive,  and  are  apt^  in  spite  of  the  most  Hkilfnl 
treatment,  to  lead  to  contracture  au<l  ankj'losis. 

Other  traumatic  diacAscs  of  these  structures  to  be  meu- 
lioned  are  the  following:  Thickening  of  the  eapsuJc,  wilii 
hyperplasia  of  the  nynovial  folds  following  inflanmiuiory 
exuilatton  ;  relaxation  of  «ip»ule  and  ligaments,  with  con- 
sequent loo9e-joint<^news,  seen  in  eases  of  jKindysis  ;  cica- 
gtrictal  contractures  after  lacerationr',  etc. 


Thi:  radial  and  ulnar  arteries  are  those  mc)st  fre<iuetitly 
involvo<l  in  direct  traumatism,  aim^  the  forearm  is  par- 
ticularly   exposed    to  the  danger  of  blows   ami    incised 
^^rouuds. 

^K  lAcerations  of  arteries  cause<l  by  fracture  and  severe 
^Krofthing  are  a  more  serious  form  of  injury,  especially 
^Bn  rases  when  the  lower  extremities  are  involved.     The 


I 


56 


DISEJSES  CAVSSfi  BF  ACCtbEXTS. 


blooal  exlniva^tiiMk!'  3im]  venous  stasia  arc  verr  extensive, 
and  tbe  edetua  ami  cranosis  which  follow  persist  fur  a  lt>B 
time. 

Aneun'sius  develop  either  as  a  result  of  direct  violence 
to  tite  arleriM  or  of  straio.  By  careiiil  ioquirv-,  we  caO 
geoendlv  a^vrlain  the  true  eau^  of  the  injury.  A 
patieitt  is, always  luoie  or  less  disabled  by  an  aiictirj'siOi 
the  d^;ree  to  whieb  his  working  eapooily  is  ciirtnilflfl 
depending  on  the  aise  and  location  of  the  aneurA-sni.  Il 
many  cast's  he  is  ineapuble  of  self-support.  Heavy  wnril 
h  always  to  be  prohil>ited. 

Arteriosclerosis  is  a  disease  to  which  workmen  an 
eBpccially  subject.  It  can  usually  be  traee<l  to  the  efiecti 
of  alcoholism,  syphilis,  chronic  Irad-poisoning,  gout,  aai 
the  deprivationis  of  poverty.  It  may,  however,  develi^ 
as  tlie  result  of  an  aocident,  or  its  development  may  b< 
Iiastened  thereby.  It  is  tlien  nsually  to  be  looked  upoi 
as  a  symptom  of  an  advance*!  stage  of  accident-ncurouRj 
of  which  tachycanlia  is  an  early  symptom.  In  such  casci 
it  has  a  good  peycliic  cficct  on  the  patieut  to  make  tb 
examination  and  settle  the  question  of  lustirance  as  sooi 
as  possible.  In  addition,  all  excitement  is  to  be  avoided 
Many  cases  thus  treated  show  decided  improvement  iS 
time. 

In  arteriosclerosis  there  is  constant  danger  of  rupture 
of  the  vcsael-walls,  which  are  inelastic  and  brittle ;  hence, 
the  patient  is  always  liable  to  an  attack  of  a)raplexy. 
When  the  artiTiosclerosis  is,  directly  or  indirectly,  c 
by  an  accident,  the  apoplexy  that  results  is  also,  in  t 
eyes  of  the  law,  to  be  attributed  to  the  accident. 

Varicose   veins  are  fre<[uontly  seen  in  workmen  t 
result  of  prolonged  standing,  or  of  repeated  attacks  of  a 
stipation.      The   disease,   however,    may   be    heredita  ^ 
Unless  complicated  by  phlebitis,  eczema,  or  varicose  ulcen^* 
the  varicosities  may  be  very  large  and  yet  not  interfere 
with  work.     The   at!(?cted  individual  may,  on  the  other 
liand,  suffer  great  inconvenience  and  be  seriously  crippled. 
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t  is  a  well-kni»wii  llict  that  a  sligiit  abrasion  of  the  skin 
of  a  leg  tlius  atfi^cted,  espooiaJly  if  neglected,  \ii  very  apt 
to  leatl  to  tlie  toniiutiiic  iif  ap  ulcer  which  is  exceedingly 
slow  to  Ileal  and  ever  ready  ia  recur. 

Siicli  injuries  a&  fractures  of  the  1^  or  thigh,  with 
niarked  displacement  of  the  broken  bone?,  the  growth  of 
large  calluses  or  extensive  ciuatrices  act  either  as  direct 
causes  for  the  development  of  varicose  veins,  or  increase 
a  preexisting  affection.  Shortening  of  a  limb  alV-r  frac- 
ture may  also  have  the  latter  eflect.  A  limb  which  is  tlie 
seat  of  varicose  veins  is  always  increas«l  in  size,  au'l  may 
be  so  highly  edematous  in  consequence  of  a  succes.'iion  of 
ulcers  or  thromboses  as  to  well  warrant  the  use  of  tho 
term  elephantiasis  cruris. 

It  is  wortliy  of  note  that  tlie  Inine  in  oases  of  marked 
varicosity,  more esjteci ally  when  complicated  with  recurrent 
ulcers,  is  often  greatly  thickened.  In  one  case  of  my  own, 
that  of  a  workman  about  thirty-seven  years  of  age,  tlic 
fibula  wsis  shown  by  an  X-ray  photograph  to  l>e  at  large 
as  the  tibia,  if  not  larger.  Such  hyi>er trophic  bones  are 
^baid  to  i)e  denser  than  normal. 


Slight  contusions  of  the  nerves,  eaiised  by  falls,  kicks, 
or  blows,  usually  give  rise  to  only  temporary  disturliances 
of  sensation,  such  as  uunibness  or  (brmication.  There 
■nay  also  be  paralysis,  wliich,  as  a  rule,  passes  uH'  in  a 
few  days ;  even  when  it  persists  for  a  long  time  after  a 
seven!  injury,  it  can  usually  be  cured  eventually.  Some- 
times the  paralysis  is  accompanied  by  symptoms  of  neu- 
ritis, or  there  may  be  neuritis  without  paralysis.  For  the 
paralysis,  massage,  baths,  medieomechanical  gymuastics, 
and  electrie.ity  are  to  be  recommended,  and  their  good 
effect  is  usually  soon  apparent.  When  the  muscles  have 
undergone  atrophy,  they  will  invariably  be  found  to  need 
■  tieatment    for    some    time    aHer    the  pumlysis  is    cured. 
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Neuritis,  during  the  period  of  great«it  jwin,  is  best  treatwi 
by  a  w(»k  gnlvauic  current,  or  by  small  8|>arkH  from  a 
static  machine. 

Dislocations  or  fractures  may  cause  stretching  of  a  nerve, 
and  as  a  result  it  is  frequently  strained  and  partially  torn. 
The  paralysis  or  neuritis  that  follows  such  injuries  is 
always  of  a  more  serious  nature  than  in  cases  of  simple 
contusion.  The  prognosis  is  a  more  favorable  one  when 
the  bones  or  joints  are  set  at  once.  When  a  nerve  is  in- 
volved in  the  growth  of  a  callus,  it  undergoes  pressure- 
atrophy  ;  the  museles  which  it  supplies  atrophy  rapidly  in 
consequeuce,  and  trophoneurotic  disturbances  soon  become 
apparent.  The  only  hope  of  cure  lies  in  surgical  inter- 
ference, in  releasing  the  nerve  fnmi  the  callus. 

Dislocations  of  nerves  have  so  far  been  observed  only 
in  the  case  of  the  ulnar  at  the  elbow.  The  paralysis  that 
ensues  can  be  cured  by  n^plncing  the  nerve  and  suturing 
it  in  position.  The  complete  severance  of  a  nerve  by  s 
cut  or  similar  injury  is  necessarily  followe<i  by  paralysis 
and  trophoneurotic  disorders.  The  median  and  ulnar 
nerves  in  their  course  down  the  forearm  are  those  most 
frequently  involved,  because  most  exposed  to  accidents  of 
the  kind.  If  not  promptly  sutured,  the  nerve  will  de- 
generate, and  the  muscles  it  controls  will  be  completely 
Saralyzed,  unless,  as  happens  in  rare  cases,  the  cut  emb 
0  not  retract  and  become  reunited  by  a  growth  of  nervfr- 
calius, 

For  the  symptoms  of  trophoneurosis  I  would  refer  tha 
reader  to  the  cases  and  illustrations  in  the  second  part  of 
this  book.  {Plate  XXII.)  The  periphend  end  of  a 
severed  and  completely  paralyzed  nerve  when  stimulated 
Ijy  the  galvanic  current  gives  the  reaction  of  degenera- 
tion. 

If  the  ner\'c  is  not  completely  severed,  or  if  union  has 
taken  pla™  by  the  formation  <if  nerve-ealhis,  we  may  hope 
for  gradual  imjirovement  in  the  paralysis,  although  it  may 
uot  become  apparent  fur  a  year  or  two.     The  power  of 


SEUBALGIA 


Voluntary  motion  may  be  regained  earlier  tliau  galvanic 
or  faraclic  exeitability. 

Puralj'ses  through  norve-utTections  are  often  canst'*!  hy 

tiujuries,  a  number  of  which  have  already  been  mciitinned. 
I  Neuralgia. 

By  this  tenii  is  meant  a  scvi^re  attack  of  \mi\  in  one  or 
more  nerves,  in  which  no  definite  pathologic  changes  can 
be  rt^ngiiized.  Neuralgia  ha«  a  multiplicity  of  causes ; 
we  are  here  specially  concerned  with  those  of  a  traumatic 
nature.  It  may  follow  direct  injury  to  tlie  nerve,  or  it 
may  he  due  to  aome  presnure  on  the  nerve,  an  in  case  of 
t-alliis,  aneur^'Hm,  etc.  The  pain  is  usually  cou&ued  to 
one  uervc  and  its  branches,  which  can  be  clearly  traced 
by  the  tentlerness  felt  on  prcsanre. 

l*redis]iosittou  to  neuralgia  is  an  ini{Mirtaut  factor  in  its 
development,  even  when  traumalii^ni  \n  the  exeitiug  cause. 
Chronic  alooholism  and  chronic  lead-prMsoning  are  among 
the  predi.'^posing  causes.  In  sii<-h  cases  a  slight  injury  to 
the  hand  or  foot  may  give  rise  to  a  neuralgia  of  the  whole 
limb.  Accurately  speaking,  neuralgia  is  not  directly 
cjkUsiHl  by  traumatism,  but  develops,  as  already  indicated, 
in  conse<]uence  of  a  predisposition  that  only  needs  spea'al 
slimulalion  in  order  to  assert  itsi-lf ;  it  must  not  be  eon- 
fuundetl  with  ihe  pain  due  to  the  injury  itself.  Neursilgia 
may  lie  excil«l  also  by  Dciiromata  or  by  disea.ses  of  the 
periosteimi  or  Ijoiie. 

In  treating  the  affection  we  must  consider  the  idio- 
layncrasy  of  the  patient.  Some  individuals  are  much 
■'benefited  by  ratissage,  while  it  dbes  not  agree  at  all  with 
^Othei^.  Much  de|H;iids  on  the  skill  and  judgment  of  the 
[i^ierator.  (ialvanism  should  always  be  tried,  at  first  using 
[v  weak  current. 

The  electric  spark  of  the  static  machine  often  gives 
■Iffilliunt  results ;  also  the  employment  of  the  static  breeze 
"■  Boroetiniea  usefid. 

Hot  wet  compresses,  inunctions  of  chloniform,  oil  of 
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hyoscyaaiuri,  etc.,  nre  euinetimes  fuiind  useful.  In  iMime  J 
seven;  cases  tliut  lia<l  n-sisted  all  previous  treatment  ncr\'e-  I 
streteliing  has  bei-n  pmciised  with  success. 

The  internal  treatment   includes   tlie   uae   of  quinin,   , 
arsenic,  salicylate  of  soda,  iodid  of  potassium,  antipyriu, 
plienaeetin,  etc. 

Mild  forms  of  neuralgia,  althougih  ciiusing  the  pntient 
groat  discomfort,  do  not  give  rise  to  fever  or  affect  tlie 
general  health.  The  appearance  of  the  patient  so  little 
accords  with  his  sufferings  that  simulatinn  may  be  i 
pected.  In  severe  cases  of  long  duration,  on  the  other 
hand,  the  general  health  deteriorates  very  considerably. 

It  is  hardly  necessary  to  mention  the  difficulty  that  fre>- 
quently  confriHits  ns  of  distinguisliing  between  neuralgia 
and  neuritis. 

Neuritis. 

Neuritis  may  l>e  directly  or  indiret^tly  excited  tiy  trau- 
matism. 

Among  the  causes  frequently  observetl  are  the  follow- 
ing :  Contusions,  dislf)cations  and  fnictiires,  incised  wounda 
of  all  kinds,  penetration  liy  splinters  of  gla><s,  etc.,  (.^1- 
luses,  exostoses,  or  freijncritly  re]>eated  pressm-e  from  any 
source.  Neuritis  may  develop,  also,  as  a  result  of  inflam- 
mations in  neighboring  structures,  such  as  tlie  tendon- 
sheatlis,  the  periosteum,  or  the  joints  ;  or  of  inflammations' 
affecting  the  whole  limb  or  r^on.  It  is  es))ecially  pruiw 
to  occur  in  consequence  of  phlegmonous  inflammations. 

In  respect  to  the  symptomatology  of  neuritis,  which  is 
too  well  known  to  need  repetition  here,  it  is  sufficient  to 
state  that  acute  neuritis  often  sets  in  with  high  fever,  and 
tlrnt  it  is  exeee<lingly  jtainful. 

The  patient  is  completely  (tisiLlile<l  during  an  acute 
atlAck,  and  may  lie  iiartly  crippled  by  the  chronic  form. 

It  is  iraportjint  to  remcml>er  that  an  ascending  neuritis, 
developing  after  a  periplienil  Injury  and  progressing  i 
ward  along  the  course  of  the  nerve  to  the  nervc-ceaterSf  I 
eventually  gives  rise  to  symplnnu  that  ordinarily  indicE 
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i  of  the  Iatk*r.     The  ti-ratnicnt  if  siiiiiliir  to  that 

1  for  neiiral^ii. 

Ucoholic  neuritis  nmy  be  diroctly  excited  by  traiima- 

l,  or  may  be  thereby  increased  in  severity.     Crashing 

^e  leg  or  knee  involving  the  i>eronefll  nerve,  crushing 

Ste  hand,  and  flimilar  injuries  in  alcoholic  subjects, 

'  cause  u  locitl  neuritis  (of  the  peroneal  ner\-e,  for 

x)  or  a  multiple  neuritis.     Alcoholic   neuritis    is 

ingly  resistant  to  trratracnt,  and  varies  in  intensity 

I  eymptoms    in   projKjrtiiKi   to   the  (|n!iiitilv  of  aleohol 

nimed.      The  symjiloins  uif  :is  follows  :      Miitor  jmr- 

e  of  the  pcmneal  muscles  and  the  c|iiadriceps  extenaor, 

e  the  patellar  reflex  is  cither  lost  ur  greatly  exagger- 

[In  the  early  stage  of  multiple  neuritis  the  knec- 

I  is  sometimes  hy])erty|>ical.     This  is  replaced,  as  tbc 

e  progresses,  by  diminution  or  loss.     Greatly  exag- 

1  knee-jerk  does  not  occur  in  uncomplicated  neuritis. 

Ji,J     Eventually  there  are  paralysis  of  the  extensors 

Hie  forearm,  disturlmnees  of  sensation,  paresthesias, 

ia,  etc. 


B  Hlnirture,  Fuiiclion,  nnri  SIrenglh  of  Bimen. — Bones  vnry 
nilEth.  slmiM,  and  size  according  to  llie  luix-tionH  that  tlicy  pcr- 
i  They  lire  iilile,  by  reuaoii  (ifthi'irstructnro,  to  nitlutnuil  sliung 
JBtt  M  Well  Bs  traction.  The  adaptation  o(  structure  t^  ranrtion 
pll  illustrated    by   the  arningemcDl  of   the  bony  fibere  all^r 

Ampnaed  of  two  varietieg  of  enlwtance — one,  hard  and 

nt ;  the  other,  fl)ionicy  and  minewhiit  e1asti<!.     In  the  loni;  bonea 

itsnhnlance  prciMindenites  in  the  diapliyaig.  while  the  epiph- 

impoeed  Ini^ly  of  spongy  bone,  which,  by  reaiou  of  its 

is  well  adapted  to  resist  eipoanre  to  preatinre  and  strain. 

*  bones  vary  an  to  shape  and  elaatirlty  in  dilTerent  perimis  of 

I  The  epiphysis  ia  not  OHsilied,  on  the  nvemRe,  liefoiT  the  twen- 

To  the  elasticity  of  the  Uines  in  chililhiMid  \n  Aan  (he  fact 

ires  occnr  less  fretjncntly,  and  thai  they  henl  more  rapidly 

JHrhetly,  than  in  adnit  life.     Invexti^tiuns  hnve  been  made  by 

^n  Dm  stntOKth  and  elasticity  of  different  bonea  ut  dilTerent  aent, 

|.M  ODinparisoii  with  other  snbatunccH, — iach  us  raetuU,  alloys, 
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wood,  and  stone.— hav«  bi:eii  defliiitel)'  detcrmiiKid.  Hescrct  gives 
the  lullouiug  fi(Eurts  in  n^nl  to  the  power  of  neistnliee  lo  pre»- 
narc  of  difleteDl  buiies  :  KruL-lure  of  the  olurii:le  whs  vsused  in  ineii 
b.T  on  averuge  weight  of  IVJ  kilos ;  in  womeu.  by  n  weiKlit  of  13S 
kilos.  In  uDo  wouisu  tlie  butueruH  vras  fractured  b;  a  weight  of  600 
kilos.  Tile  Hveruge  wriiilit  fur  tlii?  ladius  Id  men  whs  '.tSA  hiloe ;  in 
woiu«n,  -2^0  kilos,  for  the  Bbnll  of  Die  femur,  in  men.  SIS  kilos ;  in 
women,  756  kilos.  The  greuie^t  weight  witlistoud  hj  the  tibia  was 
6.1U  kilw,  and  tlie  niiDimum  wus  45fl  kilos. 

(a)  Fractures  of  Bones. 

Fractures  are  by  ftir  the  must  fommoii  ihvin  of  iTijriry 
to  nliich  the  bones  are  sulijwt. 

When  a  bone  is  discusi-tl,  tbe  external  force  reijuired  to 
fracture  it  may  he  so  slight  as  to  l)e  Hliiioct  ii]u{){)reciahl& 
Bones  weakened  by  raohitis,  osteomalacia,  syiihitis,  or 
tabes  arc  sometimes  broken  by  ordinary  muscular  con- 
tractions. 

A  healtliy  bone,  ou  the  other  liand,  possesses  s  high 
dt^ee  of  resistance  to  esterual  violence,  as  is  shown  by 
the  scale  of  figures  prt-viously  given,  Tliis  jiowep  of 
resistance  varies  ^t-itli  the  age  of  the  individual.  In  ohiU. 
dren,  ossification  being  still  incomplete,  tlie  bone  ia  eom- 
paratively  flexible,  and  therefore  is  less  subject  to  fracture. 
In  old  age,  when  atrophy  has  lowered  tlie  power  of  reftist- 
ance,  we  meet  with  fractures  with  comparative  frequency. 

Fractures,  of  ooiirse,  occur  most  frequently  among  the 
clasB  of  people  most  exjwsed  to  accidents — in  workmen 
between  twenty-five  anil  forty-five  years  of  age  who  are 
usually  chosen  for  all  kinds  of  heavy  and  dangcn>us  labor. 

Aeeordinx  lo  Bmns  tJie  conipivrnlive  freiiuenc.v  of  frnclnres  in  dif- 
ferent periods  of  lite  lun;  he  eiiprei»ed  by  ttii.'  M lowing  Lnble : 

From  birth  to  the  lOtlijeoi 5.9% 

"  IlHh  "  aoih  " 8.1   " 

"  20th  "  .lotli  '■ 12.0  " 

"  30th  "  40th  " 15.4  " 

"  40lh  "  5(lth  " 13.ri  " 

"  50th  "  80tli  " 14,a  " 

'■  BOUi  "  70th  ■' ia.:t  " 

"     70th      "       flOth    '■ 17.6  " 

[S.7^  iuadeuad.) 
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The  proportiou  between  Cractures  wxwrdilii;  tu  sex  is  as  fullows : 


^Mwir  tinirs  ns  rreqnentlj  iu  men  iia  in 

^H       Frni-tnres  are  diviileil  into  twi>  t:\iut 

the  latter  tlie  »kin  luid  nther  soli  tia 

open  wound,  tht'retiyipviDgeLitrani'e 

Fractures  are  farther  clnssiHed  us 

SDhperinsleal  and  ^reen-stirk 


From  liirtb  to  tlie  lilth  year  , 

■'  10th  "  3tlth  ■'  . 

"  20th  "  30th  "  . 

"  30tb  "  4(Itli  •'  . 

*'  40th  ■'  50th  "  . 

'■  50th  "  GOlh  "  , 

■■  «Hh  '■  70lb  '•  . 

"  eoth  '•  90th  ■'  . 


Mau.     Ffmal: 


1— simple  anil  com  pirn  ml. 
ea  ant  n>  il|jiire<l  as  to  I'urni 
pathogenic  bacleria. 
iniplete  and  iucuniplett^ 
'    ig  in  the  latter  claitF. 


the 


Iu  Tttspecl  to  their  nrigiii.  they  are  said  to  be  direct  and  indirecL 
In  indirect  rnu-tures  the  hone  in  always  broken  at  a  distunee  rruiii  the 
point  at  wbicli  the  exlenul  force  is  applied  ;  a  ffactare  at  the  elbow 
or  shonlder,  lor  inslanite,  may  be  caas<^  by  falling  on  the  hnnd,  or  a 
fraetare  of  one  of  the  vertelitK  by  tiilling  on  the  feet. 

The  lineoffnwtiire  varies  in  direction  and  extent  in  different  cases; 
hence,  we  speak  of  oblique,  tranaverBe,  longilndioal,  aild  spinil  fRif- 
tnres,  aud  also  of  commiunted  and  multiple  fractures. 

Certaio  special  forms  of  fractnre  deserve  nentlou,  as  follows : 

Fractures  cftused  by  beudin);  of  the  bone  ;  for  exaoiplc,  when  a 
wheel  passes  over  a  concavoconvex  lionc,  the  concave  aide  l>eing  down. 

Fractnres  caased  by  loisioD  :  for  example,  a  frnctnre  of  the  femar 
when  the  indiviiluni,  sliuiding  on  his  feet,  is  caught  under  n  luiling 
wall,  and  at  the  same  moment  suddenly  sud  violently  twists  his  body. 

Fmvtnres  cansed  by  coinpreeBion  :  for  example,  a  fractnre  of  the  ns 
Calais  or  of  a  vertebm  aa  the  resnllof  fhiling  nnd  latulingon  the  feci. 

Fractnres  caused  bj  crushing:  for  example,  when  a  heavy  oliject 
falls  on  the  fooL 

Fracturca  innaed  by  e  leoriog  force,  most  frequently  doe  to  the 
action  of  muscles,  ami  indirectly  to  that  of  ligameiils :  for  ennmple,  a 
fmctnre  of  the  neck  of  the  femur  as  the  result  of  overl^iiaiuu  of  the 
Y-liganient ;  of  the  patella,  ax  the  result  of  overaotinu  of  the  ijnad- 

Iliceps  ;  of  the  olecranon,  l>om  overaetion  of  the  trii«pR,  ek'. 
Fractures  caosetl  by  mangling;   for  example,  tvlien  the  hand   \s 
■raght  between  cog-wheels. 
E  Fractnres  caused  by  bnllet' wound''  or  by  explxnionn.     Willi  the 
■tmef  we  have  little  concern  here.     The  fractures,  on  the  other  IihikI. 
p»l  are  cauKd  by  explailonB  of  gns-pipes,  of  dynamite  ebargi 
ire  met  with  very  freiiuently  in  ncciilent-pmelice. 
I  ' 


Without  entpriiig  upon  a  (Iiscus.sioii  of  ttip  symptonia- 
plog;  of  recent  fntctnn^s,  tlicre  is  one  nuestimi  tliiit  falls 
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for  win-siiliTalion  iieir.     It  has  often  been  the  subject  of 
wmlrovLTsy  k'tween   pliysiciana  aiid   trades-unions,  and 

may  be  formulated        "  "  "'    "^ 

his  way  or  gii 


i  foUowB :  Can  a  person  prwiwsd 
I  with  his  work  immediately  after  tlie 
occurrence  of  an  accident  by  which  he  has  sufFerai — for 
example,  a  fnM;Iure  of  the  ankle-joint,  of  a  vertt-bra,  or  of 
the  clavicle"?  AVe  must  admit  this  to  be  possible.  The 
second  part  of  this  hiyjk  contains  a  number  of  instancai 
of  tbis  iiature. 

Healing  of  a  fracture  takes  i)lace  by  means  of  the  for- 
mation of  callus  between  and  around  the  hntken  emle,  tte 
amount  of  callus  formed  varying  greatly  in  different  indi- 
viduals. 

AalheraftcsUus  is  gradually  nbsorbiKl,  Ibe  thickeniug  at  the  pmnt 
of  rr-.K'tnns  atid  tlio  nbuurmal  niubitity  grow  l««^  Hud  Itsa  noticMbla. 
Tlio  period  required  fur  uomplete  couMlidation  vnrica  in  difier^^ 
Ixuien  and  with  differeut  individonls,  and  is  iuanenced  also  bjr  manj 
niinoc  circumstances.  Complete  cousolidatiou  is  not  BynoDymouiL 
howcTcr,  niUi  recovery  of  fnuctiou  ;  to  the  latter  cud  <sreAil  anil 
rpgniar  exercise  ie  necMsary, 

lu  rcgitrd  to  the  giablished  BtAtemenlsorreaulta  of  the  treatiuBiit  of 
rmctare,  we  mast  ke«p  iu  mind  thiit  syatfins  of  surgery,  os  a  rulc^ 
state  the  length  of  lime  necessitiy  Tor  complete  union  to  take  plac^, 
whereas  the  Inter  puhliuntiona  iudnde  the  Lime  spent  intberecor  — 
of  rnnctiou  liy  means  of  inediconieoliariirul  exercises,  etc,  which  n 
douhle  the  pitriml  of  treatment.  The  same  diBtinctiou  holds  good  ij 
n'gHrd  to  the  oises  discharged  from  siirirical  clioit*!  ns  "c.ot«d,"  iU^ 
whit-li  (be  "  cure  "  and  the  recovery  of  l'u"c;tioiiftl  power  aro  two  veij' 
dtObrenl  things. 

The  Symptoms  of  Healed  Fractures. — Apart  from, 
cieatriees, — which,  of  course,  are  neressary  setjuels  of 
com[)onnd  fnictiires, — the  following  points  may  usually  b» 
observed  after  bealiny  of  the  fracture 

The  bone  is  still  rnthersoft  at  the  point  of  fracture,  and,i 
eBjiocinlly  when  the  lione  of  tlie  leg  is  concerned,  *  " 
swollen  and  thickened.  The  whole  limb  is  somewhat 
ftwollpn,  while  on  the  leg,  and  especially  on  the  foot,  tha 
skin  may  !«;  eyanolic.  The  temperature  of  the  limb  may 
lje  raised,  ns  eau  lie  demonstrated  by  a  skin  thermometer  j 
or  it  may  he  lowered  and  may  be  moiat  with  cold 
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nitidii.  The  limb  is  Uiitiiilly  sliortciiwl  and  tiomewlml  ilis- 
pliiccd  at  tlie  fniint  of  fracture  ;  diiiturbauces  du«  to  tliese 
clmngoK  are  often  apparent  in  neighboring  jointjj,  tcndoriR, 
and  mtisck<e.  The  muaelea  of  die  whole  limb  ore  atro- 
phied, whivh  fiict  goes  to  pnive  the  functional  relation 
existing  among  the  different  gr(>u]js.  The  palmar  and 
plantiir  surfuces  feel  sol^,  the  a[K)ueiiro6eB  not  having 
regained  their  normal  tension.  Power  over  tlie  liinli  is 
only  partly  recovered,  and  the  use  of  the  limb  in  chiirac- 
torized  by  uncertain  and  awkward  niovenicntH.  If  the 
fracture  involve<l  a  joint,  it  will  be  much  swollen,  and 
may  be  inttinied.  The  joint  is  stiff  in  most  cases  ;  and  is 
likely  to  Ik-  so,  indeed,  even  when  not  actnally  involveil 
in  the  fraeliire,  if  the  latter  ocenrretl  in  its  ininiedinte 
vieinity.  If  the  nerves  were  injure*!,  the  rei-iiltant  par- 
alyses are  usually  still  very  well  marketl.  Patients  ot^en 
complain  of  pain  and  of  being  easily  fatigued. 

Many  (if  the  foregoing  symptoms  entirely  dis!ip[>ear; 
"thiTs  l)ecome  permanent.  The  swellings  and  the  disliirlj- 
iKK-es  of  tempenitnrc  gradually  subside,  while  the  callus 
grows  sniiiller  and  harder,  and  is  usually  alisorbed  in  (he 
course  of  time.  The  muscles  may  either  ]«rtly  or  en- 
tirely recover,  or  the  atrophy  may  permanently  jiersist,  as 
in  cases  of  ankylosis  or  hypemiobility  of  the  joints,  or  of 
panily-is  following  injnries  of  the  nerves.  When  the 
limb  i-i  shorleiied,  the  muscles  undergo  the  process  of 
a(bi|>t;ition  to  tlieir  new  requirements.  This  process  may 
require  considerable  time  for  its  completion — in  eimie 
individuals  as  much  as  one  to  two  years,  or  even  longer. 
Even  if  the  functional  power  of  the  limb  is  only  partly 
n'pained,  the  patient  learns  how  to  use  it  to  the  best  ad- 
vantage, and  lose.s  the  a[ii>earance  of  awkwardness  and 
hesitancy  referreil  to  before.  The  pain  in  the  limb  gradu- 
ally subsides,  as  a  rule. 

In  some  casc!*  of  fracture  either  union  never  takes 
place  or  it  is  greatly  delayed.  This  may  lie  due  to  a 
variety  of  causes,  such   as  an  insufficient  tbrmatioti  of 
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caUof,  p^icwlt^^hnasis,  the  interpicitiou  of  soft  parte, 
central  and  periplmn]  pari)>'8t^  or  maligDant  tumora. 
The  sriu|iioDi^  t^  unh«d«il  fncture^  are  practically  the ' 
same  whatever  (he  cait»,  and  iuchide  a  f.il^  point  of 
mutHNi,  loss  of  functional  power,  atntphy  of  the  whole 
extremity,  cspetnally  below  the  fracture,  aiKl  low  leiu- 
{keratiirc  of  the  pari. 

The  trenlnicnl  of  iliu^e  (raclures  in  which  healing  A 
delayed,  as  well  as  of  the  part  after  union  has  taken  plao^ 

Ls  chiefly  of  a  inechaDiciil  nature,  consisting  of  r 

local  batb^  electricity',  and  niedicomechauical  ei 
The  results  tiius  oVitained  in  eases  of  delayed  union  and 
false  joints  are  often  remarkable.  Removable  plaster  sup- 
ports for  walking  are  escellent  in  cases  of  i>seudo-arthroaa 
of  the  lower  extremity  ;  the  formation  of  callus  is  t;timu< 
lale<l  by  the  exercise,  while  in  addition  massage  mav  b 
practised  daily.  When  union  is  prevented  by  the  inter" 
]>osition  of  soft  iMirt.s,  openitive  interference  is,  of  couns 
indicate*]. 

Fractures  Occurring  in  Special  Occupations. — Ji 
cla«a  of  fractures  of  great  etiologic  interest  is  occasionallj 
obser\'ed  in  healthy,  vigorous  individuals  as  the  result  4 
a  violent  or  awkward  movement  or  of  u  misstep  whiij 
carrying  a  heavy  load.  The  neck  of  the  femur  was  tlw 
seat  of  fracture  in  six  of  the  seven  cases  I  have  collected, 
and  in  all  the  eases  it  was  the  cancellous  portion  of  tbe 
bone  that  was  involved.  The  following  case,  to  be  again 
referred  to  in  Part  II,  involved  the  ob  calcis,  astragalus,  J 
and  scaphoid  :  ' 

A  nlone-carrier,  thirty-nine  years  of  age,  in  )(ood  health,  lost  hlrf 
wniMleii  shoe  from  the  rijiht  foot  wliile  carrviDg  a  lieavy  load  of  atunt 
up  a  liidiler,  and  waa  ohlij^ed  to  momit  five'rungs  with  his  nnpnitt<cl« 
foot.     Tlie  fiactnre  was  denionatraltil  by  Xr»y«. 

There  is  no  connection  between  fractures  of  this  naturf 
and  H])OMlimeoii!»  fractures  of  diseased  bones. 

Spontaneous  Fractures. — Under  the  influence  of  oep« 
tain  juitliologic  ]iii««e»ses — such  ua  tuberculosisj  a^hili 
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tabes,  oeteomalacia,  rachitis,  Bai-comatosia,  etc — tJie  bones 
betYinie  softened  aiid  are  vpiy  easily  fractured.  Ordinary 
niovemeuts,  such  as  taking  off  the  shoe&  or  throwing  an 
olyect,  may  Buffiw!.  Tliifin,  in  liis  "  Miuinal,"  has  cited  a 
number  of  these  cases.  I  will  mention  only  a  few,  the 
illiu^t rations  and  dcUiiletl  accounts  of  which  will  be  found 
in  Part  II. 

Ill  oue  case  (see  Plate  9)  a  mason,  thirtj-foiir  y«ara  of  age,  ftlt 
wTiielhiii^  Cluck  iu  hia  buck  ou  lilliut;  n  box  of  linit<.  The  injury 
prc)v«i  t«  be  n  fracture  of  n  lumbar  vertebra.     The  eanse  was  tuber- 

In  5uiotber  case  a  niaa  ofeiniitar  age  felt  u  snildeii  piiiii  in  liis  ri^bt 
foot  after  cotryini;  sU>iics  up  one  story.  On  ImkiuK  at  his  fool  be 
ruttnd  it  swollen,  Tbediugoosis  was  l^tureof  Iheoscalcis  ;  nud  the 
canw,  tuberculosis. 

In  a  tbinl  coae  a,  calciminer,  forty-six  yearn  of  a|^,  nhile  carrying; 
a  sack  of  plnsl«r  on  his  back  tamed  his  ankle,  and  in  m)  doiujj  I'rac- 
tureil  it.  Tbe  growth  of  cullun  was  very  abouilant.  The  diagniisiB 
was  fractnre  of  the  right  mnlleolns ;  anil  the  caiise,  tabes. 

In  the  last  two  cases  no  damages  were  allowed  the 
liaticnt.i,  although  spontaneous  inii^tures  are  covere*!  by 
till.-  .'Vwidcnt  Insurance  I^aw,  as  it  could  not  !>e  shown 
thitt  the  injury  was  caused  by  un  iiwidcnt  in  the  sense  in 
wliioh  the  term  is  understood  by  tiie  law. 

Fatal  Results  of  Fractures. — Fractures  mny  cause 
dc-alh  by  renmn  of  fat  eniboll.sm,  by  the  entrance  of  air 
into  the  circulation,  or,  in  rare  instances,  by  internal 
hemorrhage. 

(b)  Contusions  of  Bones. 

Accidents  such  as  blows,  kicks,  falls,  etc.,  instead  of 
causing  fracture,  may  only  crush  the  part  and  lead  to  an 
aeiite  tnmraatic  pcriofiteitin,  and  to  an  inflammation  of  the 
soft  tissues.  Sonicttmes  the  inflammation  extends  to  the 
medulla  as  well,  but  under  favorable  circumstances  this 
siwn  subsides.  Bt^incs  that  are  but  slightly  protected  by 
-ioft  parts — such  as  the  tibia,  for  instance — ai-e  most  liable 
to  attacks  of  traumatic  j)eriosteItis.  In  the  case  of  the 
tibia  the  infiltration  of  the  periosteum  is  easily  demon- 
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stratc<l  liy  the  indi'ntatiiins  left  I'v  pressure  (if  the  fingir?. 
Traumatic  \wri<»teitis  yields  readily  to  treatment,  as  a 
rule,  recovery  being  complele  in  frum  two  m  luiir  wreks. 
In  other  cases  the  pain  and  swelling  pei-sist  much  longer, 
and  it  is  iiecessary  to  kei-p  tlie  putiout  in  Ixid  in  order  to 
effect  a  cure. 

Open  wminds  nf  the  periosteum  uad  of  llip  Ixincs  am 
not  dangerous  if  proi)cr  antiseptic  precuutiims  are  taken. 
Sometimes  when  tlie  cicatrix  is  attached  to  the  l>nne,  ii 
gives  rise  to  much  jHiiu,  especially  if  urrve-hranches  nre 
involved  in  its  gruMh.  In  Pari  II  will  be  found  the 
history  of  a  case  of  this  kind,  following  a  contusion  of  tlie 
tibia,  that  I  have  had  under  observation  for  eight  years. 

Infectious  periostcitis  occurs  as  part  of  an  infectious 
osteomyelitis,  the  involvement  of  the  jieriosteum  being 
the  most  conspicuous  feature  of  tlie  disease, 

(c)  Traumatic  Osteomyelitis. 

AUhough  traumatism  cjui  not  cause  an  infectious  of5te»- 
myelitis  without  the  presence  <if  the  specific  bacteria,  it 
does  act  as  the  indirect  cause  of  the  disease,  since  tllfr 
injury  done  to  tlic  tir-sues  Cuniislu's  the  bacteria  with  t 
conditions  best  siiili><!  to  their  development.  The  iiyili; 
is  not  necessarily  pntdueed  by  violence  :  bodily  strain  Q 
exposure  to  severe  cold  may  l>e  sufficient. 

The  danger  of  infection  through  the  open  wound  of  i 
compound  fracture  does  not  need  emphasis ;  an  insignift 
cant  wound  of  the  skin  may,  however,  serve  equally  wd 
for  the  entrance  of  pathogenic  bacteria  into  the  system. 

After  the  osteomyelitis  sulfides,  the  bones  regain  thd 
strength  and  usefulness;  a sulmcute  or  chn>nic  inflamml 
tory  pi-ocess  sometimes,  however,  persists  for  years  or  ft 
life.  Suppurating  sinuses  leading  down  to  the  rocdullitf| 
cavity  and  sequestra  arc  features  of  this  chronic  procen 
The  individuals  thus  affwted  are  neverthelejis  able  to  worfl 
unless  an  acute  iutlannnation  sets  in.  The  following  wil 
serve  os  an  example  ■ 
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A  gtone-mrrieT  wlioin  I  urieu  hod  oucaflioii  to  rxninint  contiiiunl  la 
carry  slouoiou  bU  lell  shoulder  furulraat  Hixteeu  jeum.  in  apilviltbe 
eiialraix  ttt  a  supparating  siiiaa  on  tbe  lefl  arm,  aboat  tlie  widtli  ot 
two  flngrre  Iwlow  the  sargiml  neck  of  the  hanierus. 


I jong-con tinned  suppuration  Icad^  id  the  end  to  s 
diffietilties.  Tliere  is  un  extensive  growth  of  scar-tissue, 
uticn  firmly  attachet]  to  tlie  bone ;  tiie  joinln  become 
ankylosed ;  disturbances  uf  uirculution  and  nutrition 
manifeet  themselves,  especially  when  the  lower  extremi- 
ties are  iuvolved  ;  the  jiart  tindei^jocH  atrophy,  t'tc. 

An  exlengion  of  int'ectiun  through  metastasis  is  an  ever- 
present  danger  in  cases  of  osteomyelitis.  If  a  joint  he- 
comes  involved,  its  functional  power  is  apt  to  be  pernia- 
neJitly  destroyed. 

When  a  limb  is  tJie  seat  of  an  osteomyelitis  during 
childhood,  its  growth  is  t<'m|>orarily  checked,  and  it  may, 
in  consequence,  never  attain  its  full  development. 

The  treatment  of  the  acute  or  sultacute  stage  is  pun'ly 
giii^ical.  When  the  pnx'ess  haw  l>e«)mG  chronic,  only 
symptomulic  treatment  can  l>e  employed,  us  a  rule.  Tlie 
patients  should  be  instructed  how  to  care  for  the  wound 
when  a  new  abscess  breaks  upeii,  and  advised  lo  eonniilt  ji 
physician  as  soon  us  |)ossible.  The  inability  ii>r  ^elf- 
ipport  must   be  judged   aeoonling   to   each    individual 
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(d)  Tubereular  Osteitis. 
Traumatism  plays  the  same  part  in  the  etiology  of  this 
disease  as  in  osteomyelitis.  In  the  majority  of  cane  tlie 
individual  is  already  tubercular,  although  the  pnK-e«s  may 
be  latent,  and  the  injury  may  be  of  a  very  trivial  natuR-, 
*  has  been  stated  that  tubercular  osteitis  is  most  likely 
develop  after  just  such  injuries.  The  process  is  usu- 
localed  in  the  cancellous  tissue  ;  it  may,  however,  ex- 
to  the  compact  bone.  The  articular  surfiice;!  are 
lived  more  often  than  any  otlier  part  of  Uie  bones. 
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(a)  Contusions  of  Joints. 

By  contusion  of  a  joint  is  commonly  understood  an 
injury  ut'  whivli  tlie  only  apparent  effect  i.s  a  heniorrfaage 
into  the  joint.  It  luuy  be  caused  by  a  kick,  a  fall,  tlie 
caving-iii  of  a  wall  or  of  the  sides  of  ail  excavation,  or  by 
blows  from  falling  objects. 

It  is  often  difRcuU,  when  the  joint  is  mucli  swollen,  to 
differentiate  between  a  simple  contusion  nn<l  a  fracture  of 
tlie  joint,  and  in  many  instances  tlio  latter  is  not  diagnosed 
for  some  time  after  the  injur)-.  Statistics  ctiUectwi  since 
X-ray  examinations  came  inUt  use  show  a  much  diminished 
proportion  of  cases  of  simple  contusion. 

The  effusion  caused  by  a  simple  contusion,  when  treetod 
by  rest,  elevation,  and  corapreasi's,  is  genemlly  rapidly 
absorbed,  and  the  cure  is  completed  in  a  few  wcck& 
When  certain  joints  are  involved,  abaor[>tion  may  be 
somewhat  slower,  and  it  is'  always  delayed  by  a  too  early, 
use  of  tbe  joint.  The  atrophy  of  the  muscles  connected 
with  the  joint  }>ersists  for  some  time  after  subsidence  of. 
the  inflaniuiution  and  absorption  of  the  effusion,  but  cx6' 
lie  overcome  by  conscientious  use  of  massage,  medico*^ 
mechunicul  excrc^ises,  and  electricity.  In  some  cases,  par- 
ticularly in  those  in  which  absorption  of  t)ie  effnaion  U: 
delayed,  movement  of  the  joint  calls  forth  nibbing,  crack- 
ing Hounds,  which  are  doubtless  due  (o  hyi»crtrophy  and 
pn>liferation  of  the  synovial  folds  and  fringes,  in  combinsp 
tion  with  a  subnormal  secretion  of  synovial  fluid.  The, 
condition  is  not,  as  a  nile,  painful,  nor  does  it  interlere  to 
any  appreciable  degree  witb  the  a<!tiou  of  the  joint.  i 

(b!  Sprains. 

Two  viirietie.-j  of  sprains  iflu  Ix'  distinguished.     In  the 

first  variety  the  articular  ends  of  the  bones  suSVr  a  mo- 
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mentarv  mutual  (lis|)lui».'iueiit,  l)y  reasuii  of  wLicli  tliu 
ligaiuf^'iits  of  tile  joint  are  Htraiaed,  ami  both  ligaments  and 
capsule  are  somewhat  torn.  Numerous  small  blood-vessels 
are  torn  across  at  the  same  time,  and  an  eSiision  of  blood 
into  the  joint  results  in  consequence.  Swelling  and  inflam- 
mation of  the  joint  naturally  follow.  In  the  second 
variety  the  articular  surfaces  are  injurol  by  being  struck 
against  each  other.  While  the  outward  symptoms — swell- 
ing, effusion,  inflammation,  and  pain — are  the  same  as  in 
the  first  variety,  the  cajtsule  and  ligaments  remain  intact. 

The  injury  result iug  from  sprains  is  not  necessarily  con- 
fined to  the  s4ifl  tissues  and  to  an  effusion  of  blood.  In 
fiiany  cases  the  term  includes  a  fracture  as  well,  and  in  oon- 
sequeuce  of  the  extreme  strain  U]K)U  the  ligaments  at  tlie 
time  of  the  accident,  a  bit  of  the  bone  is  not  infretiuently 
torn  off  at  one  of  their  points  of  insertion. 

Sprains  are  apt  to  heal  mure  slowly  than  simple  contn- 
nons  of  the  joint  In  many  cases  the  result  remains 
ittuatisfactory  in  spite  of  a  long  course  of  treatment.  This 
JB  sometimes  due  to  the  development  of  tubercnlosiB, 
sometimes  to  the  existence  of  u  subluxation  that  haa 
occurred  Bul>seqiiently  to  the  original  injury.  Poor 
results  are  in  some  cases  to  bo  ascribed  to  too  prolonged  a 
use  of  fixation-bandage,  which  leads  to  jwrtial  ankylosis. 
JUxise-jotiitfdness  is  another  evil  sequel  of  sprains  that  is 
l«wcasionally  met  with.  The  condition  may  depend  on  the 
iBceralion  of  a  ligament  ornf  the  capsule,  or  on  the  fact  of 
a  bit  of  bone  or  cartilage  having  l)cen  pulled  off  by  a  liga- 
ment, which  remain)^  unattached  in  consequence.  The 
loose  bit  of  bone  or  cartilage  acts  as  a  foreign  body  in  the 
joint,  causing  great  pain  at  times. 

The  treatment  of  sprains  is  the  same  as  that  for  contu- 
sioDs  ;  muscular  atrophy  and  stiffne.^^  of  the  joints  demand 
after-treatment,  and  liHise-jnintedness  is  to  be  overcome  by 
the  restriction  of  a  suitable  bandage. 
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(c)  Dislocations  of  Joints. 

While  in  case  of  sprains  the  articular  surfaces  immedi- 
Bi«Iy  rif^t  tlR-inselvi-s,  in  dislocations  tliey  remsin  soju- 
nted  utier  disjilact^ieut  until  artificial  rt^uction  is  pmi<- 
tisnl.  The  ^^'pumtion  of  the  articular  surfaces  b  iiece?-- 
sarily  associated  with  more  or  less  extensive  laceratiou  nf 
tbe  cft[isule  and  ligaments.  The  laceration  of  the  capsul^ 
at  nil  cvenls,  is  a  rv^ilar  neconi]>anitnent  of  a  dtslocatiuu. 
Blund-vftssels,  and  very  often  branches  of  nerves,  are  torn, 
while  pieces  of  Ixine  are  chipped  off  at  the  name  time,  in 
which  case  the  terra  Inxal ion-fracture  is  ])erfcctlj-  appli- 
«il)lo.  The  iiwelling  that  takes  place  in  (Wiise<iuenco  of  a 
dislocation  may  not  be  aiipreciahly  greater  tliaa  that 
aflcr  sprains. 

The  dt^ree  of  foroe  required  for  tlie  reduction  of  a  dis- 
ImUioii  often  exceeds  that  which  produci<d  the  injury 
the  process  of  reduction,  therefore,  is  not  unattended  by 
(laiigi-r.  The  capsule  and  iignnieiits  raay  be  further  lacer- 
ated, bits  of  bone  may  be  Glii|iped  off,  or  ucrvcs  may  be 
torn,  .\ft«'r  reduction  the  joint  and  the  neighlwring  ti»- 
8UM  apjHtir  swollen.  Swelling  and  ecchymoeis  are  atill 
Been  at  the  time  when  the  lixation-bandage  is  remo%*«d; 
and  if  Uie  |«irt  has  been  kept  immobilized  for  any  length' 
of  time,  the  nearest  other  joint  of  the  limb  will  show 
only  limilett  mobility,  while  the  affected  joint  itself  ifl' 
eom]ili)tely  stiffened.  When  the  shoulder-joint  lias  beett 
thus  trcatetl,  for  instance,  the  arm,  after  removal  of  tlie 
banda^-,  will  l>e  found  to  be  fix<^  at  the  aii);le  at  which 
it  was  held,  while  the  mobility  of  the  ell»ow  is  restricted. 
The  muscles  almut  the  joint,  us  well  as  those  extending 
over  the  next  joint,  are  seen  to  be  atrophied.  In  ( 
injury  to  the  nerves,  [Miralysis  of  the  piirts  supplic-d  by 
them  will  become  evident,  the  permanence  of  the  |Kiralyeis 
depending  on  the  severity  of  the  injurj-.  Mobility  of  the 
joint  can  oiYi-n  he  restored  by  treatment;  in  numy  cases, 
however,  partial  ankylosis  is  oanmd  by  cicatridal  cuntrao- 
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tion  ()f  the  liiceratnl  cajtsiilc.  The  limb  necessarily  iu!>uiues 
iiii  ubnin'iiial  position  in  consequence  of  tliese  contrartiona 
of  the  i-ajtsule  ;  the  muscles  ami  tendons  Iwcoaie  disjiliiced 
and  undergo  atmphy.  Ot'casionally,  the  positiou,  by  indi- 
(^tiug  the  point  of  mptiire  of  the  capmile,  ^ves  a  due  to 
tlie  variety  of  the  dislocation.  In  favonihle  cases  the 
iinkylosij  can  be  overcome  by  treatment ;  in  others,  it 
rcniiiin!!  permanent. 

Socnctinief^,  instead  of  ankylosis  we  have  liyjM?r mobility 
uf  the  joint — loose-jointcduess. 

The  principal  therapeutic  indication  is  the  recovery 
of  normal  mobility,  which  condition  is  best  achievi-d  ljy 
mctins  of  passive  and  aclive  exercise,  carried  out  by  the 
operator  and  on  an  appropriate  apparatus.  The  atrojiliy 
is  overcome  at  the  same  time.  Massage  is  helpful  for  tlie 
atrophy,  but  is  of  little  use  in  the  end  unless  mobility 
of  the  joint  is  regained.  Exercise,  msissoge,  and,  alwve 
all,  electricity,  are  to  be  recommended  for  the  paralysis. 
ny()eniiobility  must  be  treated  by  means  of  a  suitable 
l>andage. 

Subluxation, 
This  injury  frequently  escapes  diagnosis,  and  being  dis- 
niisseil  as  a  contusion  or  a  strain,  the  displacement  is  not 
reihured.  In  other  cases  an  even  more  harmful  blunder 
is  made:  that  of  diagnosing  a  fracture  of  the  joint  and 
immobili^iug  the  latter.  Hence,  the  cottscqiiences  i>{'  sub- 
luxation are  apt  to  be  serious.  While  the  joint  ivniaiiis 
swollen,  it  is  difficult  to  recognize  the  displamment ;  as  the 
swelling  goes  down,  the  displacement  becomes  more  and 
more  evident.  Diagnosis  is  less  difficult  in  the  more 
severe  ca,se9  that  approach  complete  dislocations  ;  and  In 
these  reduction  is,  of  course,  practised.  In  some  situa- 
tions— in   the    knee-joint,    for    example — a   subluxation 

^  closely  resembles  a  healetl  fracture  of  the  eondyh'. 

|Bt    The  characteristic  signs  of  subluxation  are  as  follows; 

^^^Diere  is  mutual  disphieement  of  the  articular  surfaces, 

^^Ruying  iu  degree.     The  surfaces  remain  tor  tlie  greater 
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part  in  «H)t>ct  with  eacli  other ;  the  displacetnent  may  be 
tntirely  lateml  t>r  it  may  l»e  [wrtly  rotatory,  th«  muscles 
ami  tendons  connectMl  with  the  joint  being  flisplaced 
accordingly.  The  iippearantv  of  the  joint  is  changed  :  it 
is  enlai^ed,  and  its  outlines,  depressions,  and  folds  are  loss 
marked  than  noriual ;  tbe  mu^^tiles  with  which  it  stande 
in  relation  have  atrophied.  Tbe  joint  is  usiiatly  flexed. 
Mobility  is  impaired  ;  it  is,  however,  never  entirely  lost. 
Motion  is  painful,  tbe  ptiiu  having  a  lasting  character. 
The  joint  may  remain  in  a  state  of  inflammation  for  a  long 
time ;  ma^ag«  and  exercises,  milc^  ver\'  cautiously  em- 
ployed, are  apt  to  increase  and  to  prolong  the  disturbancci. 

As  rc^trds  treatment,  the  first  aim  is  to  subdue  the 
ioflanimation  by  means  of  rest,  favorable  position,  and 
compresBcs.  Afterward,  when  the  exact  relation  of  the 
articular  surtitces  has  been  clearly  dctcrmine<l,  exercbe 
may  l)e  begun  with  great  caution.  I  have  found  move- 
ments of  resistance  to  gradually  increased  force  to  be 
especially  valuable.  If  the  pain  grows  worse,  exerciae 
should  be  curtailed.  Muscular  atrophy  is  treated,  as 
nsual,  with  massage  and  electricity.  The  results  of  treat- 
ment are  often  excellent,  but  not  in  all  cases  ;  the  condi- 
tion of  tlie  patient  is  often  only  partly  relieved  by  a  long 
CTturse  of  treatment,  and  eometinies  tlie  pain  is  not  in  the 
least  subdued. 

Fractures  of  Joints. 

The  prognosis  for  fractures  involving  joints  is  much 
less  favorable  than  for  fractures  of  the  shaft  of  the  bone. 
The  reason  for  this  lies  in  the  structure  of  the  joint  itself. 
The  articular  cartilages,  lined  with  synovial  membrane, 
are  fractured  no  less  than  the  bone,  and  an  inflammatory 
exudate  is  poured  out  into  the  joint.  Tlic  moet  uigent 
indications,  therefore,  are  to  allay  the  inflammation  and  to 
cause  the  absorption  of  the  exudate  nnd  the  union  of  the 
fractured  parts.  All  energetic  mechanical  ti-eatnient  hav- 
ing for  its  design  the  i>reser\'ation  of  function  In  the  joint 
must,  therefore,  be  delayed.     Under  these  eouditiuns  it  is 
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ofi^n  quite  impoasible  to  prevent  pi'mianent  ankylosis, 
espet-ially  wlien  mitiwiilar  action  causes  dielocatiun  of  the 
fnictui'Hl  parts  of  tlie  joint.  It  is  advisable,  in  view  of 
tlie  foregoing,  to  Ix-gin  tsireful  passive  movements  of  the 
joint  at  the  earliest  po^^ihle  moment — as  soon,  In  fact,  as 
the  infliimmHtioD  and  exudation  subside.  Certain  active 
movements  are  also  permissible. 

The  prognosis  is  more  favorable  for  fractures  that  occur 
iu  the  vicinity  of  the  joint  but  do  not  actually  involve  it. 
The  prevention  of  ankylosis  in  these  ca^s  is  a  less  diffi- 
cult matter,  but  there  are  a  number  of  causes  that  lead  to 
it,  nevertheless.  Sometimes  the  i  nil  animation  extends  to 
the  joint,  or  there  may  be  a  dislocation  of  the  latter  sec- 
ondary to  a  similar  complication  at  the  jHtint  of  fracture ; 
in  other  cases  the  continued  inimobiliziition  of  the  joint 
necessitated  by  the  treatment  in  itself  suffices  to  produce 
ankylosis.  The  limb  isof^n  fixed  at  an  angle.  A  dislo- 
cated and  ankylosed  joint  is  of  unfavorable  prognosis  as 
to  function ;  but  if  movement  can  be  begun  early,  it  is 
ofWa  possible,  with  patience  and  unremitting  attention,  to 
overcome  the  adhesions. 

Fractures  with  Dislocation. 

This  double  injury  occurs  with  com|)tirative  frequency ; 
it  is  aeen  in  classic  form  in  fractures  of  tlie  vertebiie.  espe- 
cially in  the  cervical  and  lumbar  regions  ;  of  the  joints  of 
the  extremities,  the  elbow  is  the  one  most  liable  to  be  in- 
volved. The  prognosis  depends  almost  entirely  on  the 
skill  shown  in  reduction  and  fixation.  If  improperly 
treated  or  if  left  unmhiced,  aimplete  ankylosis  is  sure  to 
follow. 

If  by  refracturing  an  ankylosed  joint  it  can  be  fixed  at 
an  angle  more  favorable  to  the  usefulness  of  the  limb,  the 
operation  should  he  strongly  urged.  An  arm  fixed  at  a 
right  angle  at  the  elbow,  for  example,  is  a  com jmi rati vely 
iLseful  member,  while  it  is  less  and  less  so  the  straigliter  it 


Traumatic  Arthritis. 

This  develops  as  a  result  of  contusions,  i<prains,  and 
dialocHtions,  of  fnioturett  not  only  of  the  joint  itjself,  hut 
occurring  in  its  immediate  vicinity,  and  of  cellulitis,  etc. 
Arthritis  is  often  to  he  regarded  as  a  symptom  of  one  of 
the  injuries  ennraerated  ;  the  prt^noeis  is  generally  favop- 
ahle  for  a  rapid  recovery,  but  with  aiKiiiiciiiy:  years  ihore 
is  a  tendency  for  the  acnt#  inflamiuatinu  in  ilfvclitp  into  a 
chronic  form.  In  chronic  artiirilis  the  juint  is  cnlai^-d 
and  there  is  a  proliferation  of  the  synovial  folds  of  the 
capsule,  which  causes  the  u-ell-kii«iwn  cracking  ^unds  un 
motion.  In  some  individuals  there  seems  to  exist  a  ten- 
dency toward  such  prolifemttou.  Chronic  artJiritis  is  not, 
as  a  rule,  |>ainful ;  nor  does  it  interfere  to  any  markml 
ext«-nt  with  the  mobility  of  the  joint.  If  the  inflaramati(»i 
becomcti  tubercular  or  purulent,  however,  or  if  it  is  super- 
seded by  an  arthritis  deformans,  the  case  is  tlu^rehy  given 
a  serious  aspect. 

Articular  Rheumatism,  Qout,  and  Arthritis  Deformans. 

Traumatism  may  act  as  tiie  indirect  cause  of  acute 
articular  rheumatism  by  lowering  the  R-sistance  of  the 
joint,  thereby  rendering  it  more  su.'^'eptible  to  attack  by 
tlie  cocci  of  the  disease. 

The  question  of  the  traumatic  origin  of  gout  can  be 
umilarly  explained.  It  is  l>eyond  doubt,  on  the  other 
hand,  that  arthritis  deformans  can  develop  as  a  direct 
Ncquel  of  traimmtisin.  While  fractures  are  the  most  com- 
mon form  of  injury  leading  to  the  disease,  it  may  also 
develop  after  contusions,  spmins,  ami  dislncjitions.  Being 
a  chronic  disease,  it  develo{is  slowly ;  years  may  elapse 
before  the  deformity  that  it  causes  reaches  an  extreme 
dtgree.  The  synonym  of  "arthritis  pau|«:rum,"  which 
is  applied  to  the  disease,  is  doid)tless  based  on  the  fact 
that  it  is  most  frwjuenlly  seen  in  workiug-nieti  who  do 
hard  work  and  live  poorly.     There  is  no  doubt  that  the 
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devt'lopmont  of  iininitii^  defonimiis  ia  tiivored  by  the 
etli'clit  of  Lunl  litlnir,  CKpecialty  wlicn  utidertaken  too  soon 
after  ati  iiijurv,  Im'fore  the  joint  lias  complirtt'ly  recovered, 
ia  (runibiiiutiuD  witti  lack  of  care  aud  poor  and  innutritions 
food.  The  injuries,  whether  of  trivial  or  serious  imtnre, 
to  whieh  the  joint  is  exposed  during  work  or  ut  oUier 
timi-a  are  also  of  etiologic  inijtortanee. 

A  joint  affected  by  arthritis  deformans  gradnallj-  be- 
comes inissh«;M?n  ;  its  power  of  motion  \»  diininislied,  and 
in  the  end  is  completely  lost.  The  articniur  ends  of  the 
bone  in  a  we  11 -developed  case  are  in  part  atrophied,  in 
part  covered  with  liyiRTtrophic  processes,  while  ligaments 
imd  tendonw  Imve  undergone  oesificntion — a  coiidilfon  that 
well  expressed  by  the  term  osteo-arthritis.  Tlte  disease 
itaile  a  great  deal  of  suffering  at  times,  especially  aggra- 
ktcd  by  the  presence  of  free  ossified  nodules  iu  the  joint. 
The  prognosis  as  to  usefulness  of  the  joint  is  very 
bad  ;  the  disease  is  incurable,  although  some  relief  may 
i>e  gHine<l  by  means  of  baths,  compresses,  inunctions,  anil 
rest.  Massage  should  not  Ije  attempted.  Affected  indi- 
idua]s  can  not  <lo  heavy  work,  but  are  often  able  to  per- 
light  tasks. 

Tubercular  Arthritis. 
By  causing  inflammation   of  a  joint,  traumatism  may 
I  indirectly  responsible  for  the  subsequent  development 
tiiberailosis  in  the   same.     There   are    t%vo  ways  in 
4iich  infection  of  the  joint  may  ooeur:  In  a  tubercular 
lividual   the   tubercle  bacilli   may,  by  the  process  of 
_  betBstasis,  establish    themselves  at   the   site  of    injury, 
the  resistance  of  the  tissues  having  been  lowered  by  in- 
flammation ;  or  there  may  be  a  priniarj-  tubercular  arthri- 
tis as  the  result  of  infection  subsequent  to  the  injury. 

Tubercular  arthritis  is  more  frequently  observed  after 
coraimratively  slight  injuriew,  such  as  contusions  and 
spniins,  than  after  those  of  a  nnsre  serious  nature,  such  as 
&actureg.     As   fractures,  however,  are   doubtless   ovei^ 
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loiikcil  ill  miiny  cases  of  so-called  sprains,  tlieir  probable 
induence  on  the  developuiput  of  the  tubercular  procesa 
miiat  be  admitted.  I  have  myself  obaerved  a  number 
of  castas  of  tubercular  arthritis  following  fracture.  Con- 
ditions favorable  to  the  development  of  tuberculosis  pre- 
vail among  working  people,  who  do  hard  work  and  eat 
poor  food,  and  scarcely  enough  of  that,  while  they  drink 
regularly  and  to  excess.  They  live  l'Li>m  hand  to  mouth, 
are  frequently  out  of  work,  and  at  such  times  are  likely 
to  drink  more  heavily  than  usual.  The  dwellings  in 
which  they  live  are  poorly  built,  and  are  frequently  infected 
with  tubercle  bacilli,  while  tuberculous  and  healthy  mem- 
bers of  a  family  live  together  in  close  companionship.  It 
is  not  to  be  wondered  at  that  a  vigorous  working-nmn  who 
18  confined  to  his  room  for  a  time  by  a  sprained  ankle,  for 
instance,  should,  under  such  conditions,  develop  a  tnber- 
cuhir  arthritis.  Its  development  is  favored,  moreover, 
by  a  too  early  use  of  the  injured  joint. 

Tubercular  arthritis  is  characterieed  by  its  slow  course 
and  its  resistance  to  all  methods  of  treatment.  Whei 
develops  in  consequence  of  an  injury,  it  is  not  easily  recog- 
nized in  its  early  stages,  and  congiderablo  time — in  some 
cases  as  much  as  a  year — may  elapse  before  a  positive 
diagnosis  can  be  made.  The  symptoms  pointing  to  the 
disease  are  pain,  swelling,  and  diminished  mobility  of  the 
joint,  with  gradiiul  changes  in  its  shape.  The  general 
health  deteriorates  at  the  same  time,  and  the  patient  loses 
ilcah  perceptibly.  Tubercular  arthritis  cjin  l»e  diagnosed 
by  means  of  X-ray  photographs  Ijcfore  tlie  g<?neral  symp- 
toms become  apparent. 

The  time  required  for  the  develojmient  of  the  dii 
after  the  occurrence  of  the  injury  is  variable.  The  pro- 
cess may  begin  as  soon  as  the  acute  symptoms  of  the  trau- 
matism subside,  or  It  may  not  ap[)car  for  years  afterward. 
In  one  case  of  dislocation  of  the  scaphoid  that  was  under 
my  oljservatiou  five  years  clai)sed  before  the  tubercular 
process,  which  attacked  the  whole  tarsus,  became  evident. 
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It  is  hnnlly  iiecessary  to  state  that  the  prognosis  of 
tubercular  artliritk  is  uiifiivorable.  \Vc  must  not  lio  inis- 
led  by  occaiiional  rcnii^ions  duriDg  which  the  swelling 
and  pain  muiewhat  diminiah,  for  the  disease  is  very  liiible 
to  crop  out  in  another  spot,  which  it  reaches  hy  metanUmis. 

In  treating  cases  of  tubercular  arthritis  we  should 
strictly  avoid  all  active  mechanical  procwlurcs,  sucli  an 
ma-wnjie  and  movements  of  the  joint,  since  by  tlicso 
the  inSiuiimation  is  aggravated.  GixhI  nourislinient  and 
iavoruble  surroundings  arc  tlie  best  therapeutic  agencies. 
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Arthropathy. 

The  affection  of  the  joints  that  occurs  in  syringomyelia, 
and  more  e?pecial!y  in  talx's,  under  the  name  of  urtlini])- 
athy,  may  be  dirci'tly  caused  by  traumatism.  The  bones 
ibat  are  affected  bv  the  diseases  just  nuni<^l  lK.'e(inie  so 
fra^lc  tli:it  the  ankle-joint,  for  instance,  may  be  fractured 
by  a  wreneli  due  to  a  misstep.  There  ia  an  excessive 
growth  of  enllus  in  those  coses,  leading  to  deformity  of  the 
joint.  In  tabetic  patients  the  cullus  is  quite  characteristic 
of  the  disease. 

In  respect  to  treatment,  we  arc  powerlesa  to  do  mure 
tlian  relieve  the  condition  of  tlie  jmtient  tu  a  lertain 
extent ;  rfsults  in  this  liiuiti'd  fickl  ai-c  often  (jnile  satis- 
factory. 

Resection  of  Joints. 
,  The  most  important  [X)int8  connected  with  ankylosis 
loose-join tedness  have  already  been  discussed.  It 
*  to  mention  the  conditions  that  follow  resection, 
B  a  result  of  the  operation  we  may  have  to  dcnl  with  a 
ejd  joint,  a  loose  joint,  or  a  newly  formed  mobile  joint. 
e  chief  objects  of  the  operation  arc  to  remove  the  tlis- 
r  useless  portion  of  a  joint  and  to  leave  the  part  in 
iccable  a  condition  as  jKissiblc.  If  a  stiff  joint  is 
t  be  provided,  it  is  to  a  certain  extent  in  the  [Miwer  of  the 
!oti  to  fix  it  in  the  most  advautageons  |>osition.     If, 
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hfciniso  cit'tlie  removal  of  h  lai^  portion  of  tlic  ji>inl.  tlic 
opcratiuii  rosiilts  in  litosfjoiiitetiness,  the  u^efuliK'i^  of  the 
limb  is,  a«a  rule,  greatly  impaired.  A  workman  in  exwl- 
tent  liealtli,  wlioso  casp.  I  hiive  observwi  fur  alxnit  nine 
years,  lias  an  elbow-joint  in  this  condition.  He  m  obligtxl 
to  wear  a  jointed  support,  by  the  aid  of  whitrh  he  if>  able 
to  move  his  arm  a  little ;  without  it,  the  arm  hangs  help- 
less at  liis  side. 

Only  a  very  limitt'd  degree  of  motion  ean  l>e  expet^ed 
after  reseolioi),  but  it  often  suBices  to  facilitate  the  use  of 
the  limb  as  a  whole. 


Among  the  malignant  luincii-s  that  l>etong  under  this 
heading  there  are  only  two  ihiit  <ieinand  our  special  attetl- 
tion  :  namely,  the  caroinoumta  and  tiie  sarcomata.  [For 
it  very  instruetivc  clinical  and  pathologic  study  on  the  in- 
fiuencL'  of  traumatisms  in  the  development  of  sarcomata, 
see  \V.  B.  Coley's  article  on  "  The  Relation  between  Injury 
and  Sarcoma,"  "  Annals  of  Sui^ry,"  March,  1898. — Ed.] 
The  procesa  of  development  differs  in  the  two  varieties 
of  tumor.  In  some  individuals  the  irritation  awl  inttam- 
mfitory  reaction  following  traumatism  8eem  sufficient  eaiiee 
for  the  development  of  a  sarcoma  in  hitherU>  normal  tissue. 
A  carcinoma,  on  the  other  hand,  finds  its  start! ng-])oint  in 
Bcar-tisOiie  ;  "whether  this  has  gniwn  as  the  rewult  of  trau- 
matism  or   of  disease   is  a  matter   of  no   consequence. 

■  Constant  irritation  or  repeated  traumatism  may  so  affect 
tlie  g(«r-ttssue  as  to  c^ase  or  favor  the  development  of 
carcinoma.  Traumatism  may,  furthermore,  hasten  the 
development  of  a  growing  imrcinonui,  or  it  may  lead  to 
sudden  death  by  loosening  bits  of  the  (cancerous  tissue, 

'  which  are  then  carried  into  the  cireulatinn. 

The  dangers  involved  in  the  growth  of  carcinomatu  do 

'  not  need  emphajsis.     lu  respect  Ui  sarcomata,  it  sliould  be 
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lerulwiTtl  lliat  wht-n  they  dtivelup  in  bones,  ilit;  latter 
IxTome  cxtrvmely  liable  to  spoutanooiis  fmctun!.  Mention 
rif  cAnta  of  carcinoma  and  »ir(«niii  for  wliich  insuranue 
wa"  ftlluwetl,  tniiiuiatism  having  Ihh'U  r(3(ii};nizetl  :iit  tlic 
intiirwt  cause  of  the  disease,  'an  lie  fouml  iti  tlie  iniualt; 
nf  tlie  State  lusumnLV  Bureau. 

^k  13.  CASES  OF  POISONINQ. 

^P  Accident.^  due  to  poir^oiiiri^  aru  im-hided  in  the  list  of 
^^ccidentin  for  which,  aix-ording  to  the  Accident  luMirsuice 
Ijiiii-,  payment  of  insurance  may  l>e  demaniled.  The  jxii- 
soning  of  miners  Iiy  uarbou  monoxid,  or  of  wat^^hnieu  in 
new  buiUUngs  by  the  same  gns,  poisoning  by  benzol  and 
benzin,  poifloning  en  nuutfe  by  chlorin  or  l»y  the  fumes  of 
jketroleum  products,  are  all  Instances  of  such  nccidents. 
Vi'e  have  not  space  to  di^uHS  the  symptomat^ilogy  of  such 
cases.  The  law  applies  more  especially,  however,  to  (w*es 
of  poisoning  incidental  to  employment  in  special  trades 
and  manufacturer,  which  are  really  better  looked  upon  a.^ 

rses  peculiar  to  such  trades, 
AkohoHc  Intoxication  (Chronic  Alcoholism). 
«>eohoIie  into.tication  is  so  wide-spread  an  evil  among 
working  i>eople  that  it  deserves  some  discussion  here. 
Tlie  evil  is  so  firmly  implanted  in  all  grades  of  society 
that  it  may  well  lie  regiipde<l  lis  a  national  disease.  AIcr>- 
hol  is  ihought  by  working-men  to  be  a  proper  and  essen- 
tial article  of  diet.  It  is  not  in  place  here  to  cite  statistics 
rehttive  to  the  consumption  of  alcohol  and  the  eonse- 
""  lences  of  the  same.  We  shonld,  however,  bi^ir  its 
tctf  in  mind,  especially  as  they  relate  to  the  causation 
r  injHries,  and  as  they  influence  the  prognosis.  Acute 
"atcoholic  int4>xi<!ation  untpiestionably  leads  to  many  acci- 
dents. 

Chronic  alcoholic  intoxication,  or  clironic  alcoholi.«ni, 
^_Bluys  no  less  important  a  part  in  the  etiology  of  accidents, 
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eiitiiiling,  as  it  does,  a  loss  of  power  of  ImkIv  am!  i 
tliexeby  rendenng  the  individual  more  iiabl«  to  iiijuiy. 
Chronic  alcoholism  does  not  necessarily  imply  frnjiienfi 
(IniDkenness.  The  n-gutar  daily  ctin sumption  of  small 
quantitit^  of  alcohol,  especially  in  the  form  of  wliisl^, 
very  often  suffices  tti  cuusc  the  disease  iu  individuals  whi 
have  never  been  drunk  in  their  lives.  Nor  does  it  alwayi 
depend  un  the  amuuut  regularly  consiimetl :  weak,  ill- 
nourished,  or  nervous  individuals,  or  those  in  whom  then 
is  a  here<litary  predinpo«ition,  develop  gynqitonis  of  alec 
holism  after  taking  relatively  suuill  qnantitiwt,  and  i^^ 
much  less  time  thau  others  of  natundly  strung  uunetittt 
tion.  The  eumulative  action  of  alcohol  is  easily  undt 
stood  if  we  remenilR'r  that  truces  of  the  poison  can  in 
demonstrated  frout  three  to  seven  days  after  its  introdua 
tion  into  the  system  on  a  single  occasion.  CoDsiderio] 
tluit  akvihoi  is  taken  ix'gidarly  iiitn  the  system  for  yean 
as  is  tlie  custom  among  some  worktiig-meu,  who,  mora 
over,  live  poorly,  and  often  suffer  <lep  rival  ion,  ibi 
development  of  die  symptoms  of  chnmic  alcoholism  S 
one  time  or  another  seems  unavoidable.  The  uymptoin 
of  the  disease  are  manifold,  and  consist  chiefly  of  pathtf 
1(^0  clianges  of  various  organs,  as  follows : 

1.  The  nervous  system,  io<;luding :  (a)  Central  distarty- 
ances  (delirium  tremens,  paranoia,  paralytic  dementia,  epi- 
lepsy).      [Tills  statement  should  be  somewhat  qualified. 
Alcoholism,  complicated  or  uncumplicnted  by  traumBtisiii, 
may  cause  an  almost  endless  chain  of  mental  symptoms ; 
but  it  can  hanlly  l>e  said  to  cause  either  pumnoia  or  para- 
lytic dementia.     Epileptiform  convulsions  also,  wlien  in- 
duced by  alcohol,  differ  in  important  [lartioulars  from  true  | 
epilepsy.     All  three  of  these  diseases  are  essentially  incuf^d 
able,  whereas  in  the  majority  of  cases  symptoms  caused  t^  I 
alcohol  disappear  ii]>on  the  withdrawal  of  the  poison.— *  J 
Ed.]      (6)  Peripheral  disturbances  (alcoholic  neuritis). 

2.  The  circulator)-  system. 

3.  The  respiratory  tract 
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4.  The  digestive  tract. 

-5.  Muscular  system. 

Any  one  group  of  symptoms  may  predominate  in  a 
^vcn  palieut.  It  would  lead  us  too  far  to  enter  ujKin  a 
discust^iim  of  the  iar-reaohing  syinptonialology  of  the  dis- 
catie.  Many  diseases  of  the  nervous  system,  including 
those  of  traumatic  oripn,  display  symptoms  similar  to 
those  of  chronic  alcoholit-m,  which  may,  in  fact,  he  the 
underlying  cause  of  these  same  nervous  diseases.  We 
need  only  to  study  insane  and  criminal  statistics  to  appn^- 
ciat«  that  alcoholism  is  responsible  for  tlic  development  nf 
many  mental  diseases.  A  regular  consumption  of  alcohol 
letids  ali^u  to  heart-disease,  while  its  evil  effects  can  he 
directly  or  indirectly  traced  in  the  history  of  cases  of  pul- 
monary tuberculosis,  gastric  ulcers,  diseases  of  the  liver, 
kidneys,  and  other  organs. 

We  frequently  meet  with  some  of  these  conditions  in 
patients  we  see  in  acciilcut- practice.  In  examining  a 
[witient  after  injuries  it  is  not  only  valuable,  but  usually 
■{iiite  essential,  before  forming  an  opinion  of  hia  case  to 
ascertain  his  habits  regarding  the  use  of  alcohoh  It  is  a 
(•iH>d  plan  to  question  him  as  to  liis  mauner  of  living,  to 
oause  him  to  tell  what  he  eats  and  drinks,  as  in  this  way 
wi>  gain  a  knowledge  of  his  stwial  status  that  may 
greatly  influence  our  judgment  of  the  case. 


lA-  INFECTIOUS  DISEASES. 

Traumatism  may  stand  in  either  direct  or  indirect  rela- 
tion to  infectious  diseases ;  In  the  former  instance  t]u> 
infectious  material  enters  the  body  through  wounds  of  the 
skin,  which  may  be  serious  or  very  trivial,  as  in  case  of 
phlegmonous  iudommation  following  slight  injuncs  of  the 
linger.  The  same  holds  good  of  other  infectious  prrjoesses, 
.^uoh  as  miilignant  pustule,  tetanus,  glanders,  and  malig- 
nant edema.  The  relation  between  traumatism  and  infec- 
tious process  is  none  the  less  direct  when  the  infectious 
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hiicteria  eiikT  a  wound  some  time  after  the  injury.  Tlua 
occurs  ill  cases  of  erysipelas,  for  Instance.  The  very  fac 
that  the  local  entrance  of  the  bacteria  of  the  ilisenses  prv 
vioii.sly  name<l  presupposes  tiie  existence  of  a  wound  is  suf 
ficient  evidence  of  itself  of  the  direct  relation  tliat  exisl 
between  traumatism  and  the  infectious  process.  Tiiben 
ctilosis  of  the  skin  may  develop  similarly,  as  the  resiill  o 
direct  implantation.  We  are,  therefore,  warranted 
speaking  of  a  tuberculosis  of  the  skin  of  traumatic  origin 

The  relation  between  traumatism  and  the  infectiw 
process  is,  on  tlie  other  hand,  an  indirect  one  in  cas4S  t 
tuberculosis  of  the  lungs  and  joints,  tu  which  the  tuberd 
bacilli  enter  the  body  by  way  of  die  respiratory  or  dig* 
tive  tract.  Traumatism  serves  to  lessen  the  resistanoo  o 
the  part  on  which  it  acta,  which  is,  in  consequence,  subja 
to  attuck  by  the  tubercle  bacilli  circulating  in  the  blot 

The  bacilli  of  nnt^rflT  may  ent«r  tlie  body  tlirough  t 
respiratory  and  digestive  tracts,  as  well  as  through  wunndl 
According  to  the  State  Insurance  Bureau,  all  such  « 
are  regarded  as  accidents.  Anthrax  bacilli  are  found  o 
the  skin,  wool,  and  hair  of  an  animal  suffering  from  tf 
disease,  also  on  brushes  made  from  such  hair.  The  dj 
ease  develops  as  a  local  affection  of  the  skin  under  tl 
name  of  malignant  pustule  ;  when  it  attacks  the  lungs  t 
intestine,  it  is  known  as  "  wool-sorters'  disease."  Cattf 
and  sheep  are  the  animals  most  std)ject  to  the  disease ;  i 
human  beings  it  is,  therefore,  most  often  seen  in  butchen 
farmers,  shephenls,  tanners,  brnsh-makers,  and  produo 
dealers. 

The  incubation  period  of  malignant  pustule  is  thre 
days.  If  it  remains  localized,  it  is  curable  ;  but  if  infee 
tjon  becomes  general,  the  prognwis  is  very  grave. 

Symptoms. — At   first  tliere  is  a  small   pustule 
rounded  by  a  reddened  area.     The  pustule  rapidly  dri« 
up,  leaving  ii  blackened  scab.     The  surrounding  tissue  i 
much  indurated.     The  indumtion  spreads  nipidly  unti 
the  whole  extremity  becomes  the  scat  of  an  intense,  bmwtl 


edt-'iDi).  The  lyraph-mxleB  are  swollen.  If  the  course  of 
the  (li;«ca^  i»  fnvurable,  the  Ecab  gnuliially  separates  and 
is  throwu  ofT.  Progretisive  edema  and  high  fever  are  un- 
favorable signs :  tliey  are  liable  to  be  followe<l  bv  delirium, 
diarrhea,  nipid  loss  of  strength,  ending  fatally  within  a 

Prognosis. — Ninety  per  cent,  of  these  uLsoe  recover. 

Wool-sorters'  disease,  as  tho  name  indicates,  uU'ects 
those  who  spend  their  working  hours  in  close  contact  with 
wool,  »nd  (xintmct  the  infection  by  inhalation  of  antlirax 
sjHtres.  Persons  handling  infc'cted  skina  and  hides  an.- 
<'\|>osod  to  the  same  danger.  Tlie  symptoms  are  those  of 
;i  -eptic  bronohopDeumonia ;  anthrax  spores  can  be  dem- 
iinsirated  in  the  spntnni.  The  onset  is  marked  by  a 
chill,  fever  rising  to  40"  C,  soon  followed  by  the  low 
temperature  of  collapse.  The  eiibjeotive  Byniptoiiis  uiv 
headache,  a  feeling  of  oppression,  shortness  of  breath,  mid 
great  weakness.  The  most  imjiortant  objective  symptonif, 
are  cyanosis,  involvement  of  the  pleura  and  lungs,  cartliuL- 
weakness,  and  eohl  extremities.  Death  usually  occurs  in 
IWH  days  ;  in  five  or  six  days  at  the  latest. 

Till'  prognosis  i-  IkhI. 

Anthrax  of  the  intestinal  tract  is  chamcterized  by  a 
sndd'ii  'in-et,  with  intense  diarrhea,  vomiting,  cyanosis, 
and  eollu|>sc.     The  prognosis  is  bad. 

Tetanus  (lockjaw)  is  cnust^d  by  the  tetanus  bacillus, 
which  invades  the  bo<ly  throu^i;!!  a  wound.  The  bacillus 
is  found  in  the  soil,  in  dust,  in  hea|)s  of  refuse,  in  manure, 
awl  in  dung.  It  may  lie  carried  into  the  tii^sucs  by  ii 
»jtlint«'r  of  wiH"!  or  glass  or  may  enter  through  any  wound 
of  the  ?-kin.  The  symptoms  of  tetanus  may  appear 
almiist  irnnimliatc'ly  after  the  injury,  or  the  incubation 
])iTiml  may  liif^l  for  days  or  weeks.  In  one  case  of  my 
(iivu  the  patient,  a  boy  ten  years  of  age,  die<l  in  from  one 
to  two  hours  after  receiving  the  injury,  with  characteristic 
symptoms  of  tetanus.  He  ha«l  been  running  barefoot 
over  a  heap  of  refuse,  and  a  small  sliver  of  glass  had 
tt-red  his  great  toe. 
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Symptoms. — ^Touic  couvuluious,  consciousness  btuuf 
retaiued.  At  the  onset  there  is  pain  around  the  v 
and  tlie  patient  is  restless,  slet^'plt^ss,  and  anxious.  ThersrI 
are  aching  pains  and  rigidity  of  the  muscles  of  tJie  jaWyiT 
phannx,  and  neck,  folluwed  by  tetanic  muscular  spasms,! 
Tlie  drawn  lacial  expression  is  characteristic.  f^reGee^f 
and  c\'en  paralyaes,  are  said  to  be  sequels  of  tlie  diseaackJ 

The  prognosis  is  grave. 

Glanders. — Tiiis  disease  may,  under  certain  conditions*! 
alrici  rank  !is  an  accident,  as  when  the  pi)ecilic  bacillus  ih 
carried  intu  a  wound  by  direct  contact  with  an  infcctnlfl 
horse  or  am. 

Actite  glanders  is  fatal.  The  incubation  period  lastfl^ 
from  three  to  oiglit  days,  and  is  followed  by  syuiptoms  of 
gastric  disturbances,  pains  in  the  limbs,  and  a  feeling  of 
fatigue,  while  characteristic  nodules,  and  sul>sequeutly  su|)- 
pnrating  ulcers,  develop  nt  the  site  of  infection.  A  radi'  j 
ap|Kyirs  on  the  skin,  and  there  is  a  sanguinopurulent  dis 
charge  from  the  nose  ;  the  fever  increases,  and  death  occunj 
in  from  one  to  three  weeks. 

Chronic  glanders  is  characterized  by  aching  rhcumatM 
pains,  lyn]])hungitis,  swelling  of  the  glands,  ulceratJoi%V 
and  moderate  fever.'    There  arc  successive  crops  <  ~ 
scesses,  lirst  in  one  pail  of  the  IxhIv  und  then  in  another.3 
The  fever  is  moderate.     The  disease  may  last  for  monlhi 
or  even  for  years. 

Malignant  edema  is  an  infections  disease  of  which  tltt'fl 
specific  Imcillus  is  found  in  soil  that  has  lieen  treated  wit' 
manure,  in  dirt,  in  dust,  and  in  drainage.  The  dise 
occurs  in  man  in  consequence  of  infection  through  ; 
wound.  The  incubation  perin<l  may  Ite  very  short ;  t" 
edema  may  Ijcgin  to  nppear  at  llie  site  of  the  infection  ii 
from  twenty-four  to  thirty-six  hours.  It  extends  to  1' 
surrounding  tissues  and  leads  to  the  formation  of  foul 
decomposing  ulcers.  The  fever  rises  and  becomes  vei_ 
high,  and  is  accompanied  by  delirium.  Death  may  occi^ 
within  a  few  days. 
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Tuberculosis. — Tul)ercuIoBis  is  the  niosl  iinjNirUini  of 
iill  IntW-tious  (liseasf.^,  Ix'iiig  the  cause  of  dcutli  in  iixire 
tliiin  one-seveudi  of  all  aiscs.  The  agent  of  iiifeclioii.  the 
tulitTcle  luicillus,  enters  tlie  IkkIv,  as  u  rule,  tlii-iiugh  tlie 
n-sj»init«n'  organic,  but  may  enter  it  by  way  of  the  diges- 
tive tract  or  the  skin. 

Unhygienic  dwelltngta,  ovcrcmwding,  poor  and  iiisufH- 
oient  food,  all  act  an  predisjHteing  causes ;  a  hereditary 
teiuleiicy  is  also  of  recognized  importance.  The  disease 
is  chieHy  disseminiitctl  by  elose  contact  with  infected  indi- 
viduals. It  is  not  surprising,  therefore,  that  tnliereulosia 
U  eai>ecially  rife  among  working  people. 

Wc  find,  in  studying  the  relation  between  truumatisiu 
aod  tuberculosis,  that  an  accident  often  awakens  latent 
tuberculosis  to  hxnl  or  general  activity,  or  hastens  the 
twurse  of  tlie  dirtesse  when  it  is  already  fully  developed. 
In  treating  accident-cases  in  tubercular  individuals  we 
often  find  (he  progress  of  the  case  materially  inHuence^l 
l)y  the  prei'xisting  disease,  and  are  obliged  to  modify  iMith 
treatment  anil  prognosis  accordingly.  Since  diKe(iM<'d  tis- 
sues furnish  the  favorite  nidus  for  the  growth  of  tulienle 
bacilli,  it  is  not  surprising  that  tuberculosis  is  most  lialile 
to  develop  as  a  local  process  after  traumatism. 

The  tuberculosis  of  skin  and  joints  has  already  been 
^scussed.  In  the  part  devotcii  lo  special  structures  we 
ihall  meet  with  many  illustrations  of  its  development  in 
r  partH  of  the  body. 
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PART  II. 


I 


L  INJUilES  AND  TVAUMATIC   DISEASES  OF  THE 
HEADl 


lieMUm.*BU««UMrhMd.UMtvi ^ . 

1b  t^utl,  <■•  mimt  Mir  ■■  th#  autaaue  bM  th*I  Itw  Unra  of  H 
■  ■■■■■I  nnk  w  atiiBgu  Ika  Ikon  at  Uw  haar.  ami  that  Uw  lall 
ktre  HaMj  ;■■»■  W  atalhiM  Uari  ^tc  way  to  rxltimal  violcftMS. 

b  B  bf  BB  wutaaa  ■iiimmj  tba>  rvrrr  fon*  actiiig  on  tlw  Ab 
itaolJ  laiiiM  a  factom ;  •■  the  anlniy.  t'br  stall  b  suaSdeBtlr  via 
lie  to  nataiv  hhoj  Mmwp  a*d  coMctneiaas  viihiHii  injniv.  Bat  wb 
Ac  liaiH  at  itiiliiilT  aR  ecMnlfd,  frartan  nsolbi.  Siikc  the  hiai 
ia  llir  etBttr  <if  nnoj  loipattaBt  vital  fniKtiuivk,  Ibr  (|iMi*ti«n 
head  injaiT  at  tmn  arises  >«  to  vbdlirr  Iheiv  is  ■  ladaa  of  the  bnuri 
or  its  tuemlnmats.  For  Ibe  aiid«Bl»nilii>)E  of  many  licsd-iliJDriM 
it  IS  ammliagly  of  gmtt  importaace  lo  br  &miliiu'  wiili  oerebtal 


Plate  I  (from  Bardelcbeo's  " Alias  tai  Xopogt-  AnDtoiuie")  prcs  ■ 
Tciy  dear  ^'hematic  rFpTssmUtioa  of  the  renteis  Wine  oi>  the  latcmt 
funicxity  of  the  bnin.  Fnini  tbe  ph^rcKdogic  stamlpoint  the  wh(i'~ 
lateral  nmvi-iitv  niii  he  (tiridni  iuto  too  Te^inifi--Mi  Biiteriiir  Mill 
IMMerior.  The'diTisinn  is  maiie  liy  the  ftiSBa  orSfliin-s.  hy  the  pnM^- 
rior  linil)  of  Ihv  SyKian  fii«uiv,  nml  by  the  pontoentnil  &«iire.  Tha 
BiitcTior  ngion  is  known  as  Um  mnUir  re^oa,  since  itgireerise  to  tho; 
pyraiuidal  Inrl — tli*  trart  of  volitiiluiynioveiiKnt*.  Irritation  of  tbiK 
tr^na  mows  iDToluntiuy  contrnrtiona  uf  tbe  ninwles  of  the  opposM 
«ltle.  or,  if  the  irritation  is  coiitiniiMl,  eonTnlsinns  (JnrkMnian  ep{< 
l«psy).  Dcotructioii  or  this  region  ruoKcs  i-ro--«eil  p.iril.ywn.  Thns,  for. 
example.  Nhonlil  a  tniiiur  develop  in  the  upper  rxtreiiiity  of  iMith  left 
centTBl  ooRvolotiono  »t  the  spot  ninrked  Beiii  i  l^l:^ — i',  r.,  in  the  lejt- ' 
i«nt«r, — the  pmtmre  of  the  Inmor  mmld  iiri  ;i3  mi  irritiiiit  nnil  ivoi: ' ' 
c«DM!  involnntnrr  niovpinciilB  of  the  rinhl  lejt.  Sinw  Ihe  irriteli 
wodM  ftlao  nflivt  the  iieiKhlNiriiift  tvntoro,  tlie  iiinM-les  n(  ihe  rielit  ui 
and  i>r  the  riKht  mXe  iif  the  ^e  wnnld  Iv  tiii«'w«ivi'iy  thrown  it 
(pfuim  :  in  other  wnnin,  II  prnKrewive  Jnrknmiiin  epileptii'iillwk  wiic 
rsanlt.  If.  Iiit*r.  mh  Ihe  tumor  Kr<rw.  tlie  jwnilytir  noliiin  exceedeii  the 
Initklire,  b  progietuive  pamlyiia  of  the  right  leg  would  eusue. 
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I^Ut7  to  the  i^on  markeil  Scbrift  |wnting)  i'nu«e«  a  Iiwh  iiI'  \be 
morenirubi  used  iu  wriiiug,  wLiJh  the  otht-r  muveiueiils  ol'  llie  urni 
arc  not  inlerleKd  with.  Similaitj,  iujury  to  Bruut'fi  regjiin  cuuaes  a 
Inw  of  Uiuae  finer  moVRmeiite  o{  tlie  lips,  palnte,  luryiix,  iiuil  toti^e 
lluiL  itre  ncMaiaTy  fur  dpeevh,  while  Ihe  I'oaise  niuvemeulH  in  tliese 
niD^cles  are  retained.  The  tenter  for  the  c-unrser  iiiuvctiielitH  of  the 
lipa  i»  situated  in  Ihe  rei^on  uinrked  MuncI  (TariuliB)  (tiimilh — liidal 
Di-rve)  ;  tluit  TurUie  coatser  moTemeDts  at  the  louj^ut^  in  llic  reKioti 
iiiurked  Zimjie  Uongue).  The  ceuler  for  the  ctmrn*r  movcntetils  uf 
the  p»late  mid  larynx  is  prutuihlf  liehiuil  tlie  toliKllc-centrr.  The 
niiilur,  apercli,  aDd  wriliu^  centers  am  un  the  left  Hide  ot  the  lirain. 
Tile  fanctioii  urtbp<»rreHpoudint;  regioua  in  the  left  bemisjihere  iaiiiit 
kiionn  nilh  rerlaintj. 

Must  nioliir  cetilem  are  ooiineuled  with  the  oppueite  Hide  of  (he 
hoilj  only.  The  (.■euterB  for  the  tnink-mostlea  uiid  pj  e-niuscles  nre 
eic^itiniEa  to  tlii&,  as  iMitli  ol'  these  eeuten  hare  ciiDUectiuus  fur  liuth 
siiiR)  uf  the  body. 

It  ia  to  be  cMpecially  cmpheMzed  tiiut  imliviilnol  cerebral  ceiil^ra 
are  not  sharply  dofiueil,  but  overlie  one  another. 

The  i«D.4ory  reginti  ol'  the  convexity  is  divided  into  three  pef tiiitis  : 

1,  The  region  of  tlie  niuecle-sense,  in  the  nuprrior  parietn)  lobule. 
When  thia  \a  dmtroyed  on  the  lelt  nide,  the  ]ialieiit  is  unable,  with 
cbwed  eyre,  to  reuigDiM  the  position  of  passire  niuvemeiits  in  Ibe 
llnilis  of  the  rigbt  aide. 

2.  Tlie  viHiiiil  area,  nluated  pinitcriorly  to  the  pariflu-iiefipitiil  fi«- 
Biire.  It  is  probithle  that  tlw  part  of  the  vinoal  area  Bitiiateil  iiti  the 
lati^ral  convexity  is  eapecinlly  coimnied  with  visual  memories,  and 
haa  mithiiig  to  do  nitli  »eiui*tinnH  of  Bi^ht,  Deitruction  of  thiK  ^leii 
leads  lo  "  mijid-blimltiPBs"  :  i.  r.,  the  piitient  sees  porleelly  well,  but 
i!<  no  lou^r  able  tn  remgnize  ohJertH.  The  "reading"  urea  lielonus 
to  the  visitul  area.  When  denlroyed,  the  patient  uaii  still  mv  Ihe 
letteiB,  but  dors  not  re<:>ognixe  them. 

n,  TliecenleiB  for  heaTintc.  Uatc,  and  snirll,  in  ibe  1i'iii|>nnil  lube. 
Injury  to  the  parts  mark ei]  Hiireu  Ihnurinii),  Pi-biiii'i'ki'ii  (tii.-tol,  ;iijii 
liiei'hen  (smell)  niusps  diistnrhani.-es  in  heariini,  tjiste.  :iiiil  mii-ll.  imi-t 
mrirknl  on  tbe  opposite  Bide.  Injury  to  the  vi'jjiiin  niiii  k--il  Simivli- 
rerstiimlDisB  (nndeTStaodin):  of  lan^inge),  tlie  kohmIIiiI  M'liniiki' 
nttion,  ransen  neoHOry  apbaJtia  ;  Ilie  pHtitnl  hears  perfectly  well,  but 
iindentande  nothing  (>:ieheu). 

Injuries  and  diseases  of  the  cmuinl  nen'es  give  riae  to  tbe  follovr- 
in|c  symptoms : 

Iqjury  of  Ihe  olfhetory  (nen'e  of  smell,  not  crossed)  in  ila  center 
nffeetjithe  power  of  smell.  (When  smell  ik  lost,  exuiniiiatiun  rorsy[ih- 
itia,  polypi,  etc.,  is  imperative.) 

Theoplie  nerve  is  a  hnlf-trossed  nerve.  Tlie  letl  optic  tnii'lHiip- 
pli«  the  two  led  halves,  mid  tbe  n)zbt  optic  tiurl  snppliex  Ihe  Ino 
riKlit  halvrtiof  the  retinae.  Injury  lo  llierii;b(.  opiii'  Iracl,  acconlinmly, 
ro'iillxin  hiBs  of  eiiiht  of  the  riebt  hMlvrn  uf  lioth  eyes. 

Tbe  ncnloniolorins.  tbe  niiilor  nervr  of  tbe  eyeball,  cnntning 
nnenwed  liliers,  which  Ktjvern  tbcrriTilnn-rir>ri  iifthe  pupil,  and  ci-oased 
Giieti'.  soch  HB  those  for  the  muvcnienl'-  uf  Ihe  eyeliuti  uiid  the  up|iei 
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WbfQ  the  nerve  is  injured,  there  rasnll  the  Dillowing  symploms : 

Droopiug  of  tbe  apper  lid  (pUtsU),  piiralysis  ufiirvoiuucHlHtiuu  mtb^ 
pernianeDl  SxntiiiD  lor  distvnee,  iliver)(en(»  outward  und  downwsnll 
with  doable  vision,  dilutation  ortlie  pnpil  |,m,vdriHBis  paralytica),  f 
protninenee  of  tbe  eyeball  through  the  one-sided  action  of  the  snperiocfl 
oblique  muBcle. 

Tbe  suiaKoaist  to  the  motor  oculi  is  tlie  aympalhetic  nerve, 
contains  lil)«n)  fur  tbe  dilulutiuii  of  the  pnpil.  Irrilaljou  of  this  nerval 
sonielimcscauBeB  symptoms  similar  lo  thoaeof  third-nerve  palsy.  Tlwl 
sympHthetic  nerve  uUo  coutainn  vasodilator  and  vasooonstrictor  fi1)«ias 
and  those  tbrtt  govern  theHweut-glaudsortlH  head.  When,  therefore^  ■ 
there  is  a  unilateral  pallor  or  flushing  or  sweating  of  the  Cue,  *  lesioBil 
in  tbe  sympathetic  uerve  must  be  thought  of. 

The  tttjchlenr  nerve  (fourth  cranial),  the  iiitcleni  of  which  lies  in 
the  vicinity  of  the  nuclena  of  the  thin)  crauial  nerve,  supplies  the  supe- 
rior oblique  muscle.  PsiHlysis  of  this  nerve  caus«8  slight  upwiiid 
nud  iuward  aqninl  and  double  viabn.  [For  the  diagnosis  of  this 
affection  examination  of  the  donble  images  is  usnally  neceaaary, — En.] 
The  abduui^nH  iitrve  [sixth  cranial  nerve)  supplies  the  external  rei-tua 
miisele.  When  thiH  nerve  is  paralyzed,  there  are  donble  \'  ' 
internal  strabismus. 

The  trigeminus  (fifth  cranial  nerve)  is,  through  its  extensive  brandnj 
ings,  a  very  importnnt  nerve.     Injuries  to  the  Erst  branch  cause  a^ 
thceiii  of  tbe  eye,  nhich  on«n  renulbi  in  alceiation.     Injur 
aecwnd  brauch,  which  ia  «speciuUy  rich  in  aenaory  Ubers,  c 
symptoms  known  under  the  name  of  "tic  donloureui '~ 
ings  of  the  face,  watering  of  tlie  eye,  increased  niieal  secretion,  sevenfl 
flicinl  tieuralina,  etc     Injuries  tn  the  third  branch  cause  weaknesB  iw% 
the  mUBcleH  of  mastication  and  loss  of  taiit«  in 
of  the  tonga  e. 

The  faiiial  nerve  (seventh  cranial  nerve)  bus  many 
with  tbe  trigeminus  (litlh).  Irritation  of  the  fiicial  ner' 
spasui  in  the  facial  tnnscles  ;  pikrulysis  ciuises  the  welt-known  pictnre 
of  facial  palsy.  With  tbe  Uive  ut  reut  there  is  an  obliteration  of  Ihs 
nasolabial  fold  on  the  paraty/ed  vMe.  Tho  patient  is  Do  longer  able 
to  inQal«  the  cbeek.  to  wbinlle,  or  Co  »>but  the  eye  on  the  afiectcd  side. 

Facial  palsy  can  Ire  readily  dcinonstruled  by  the  electric  cnrrent 
The  two  |)oles  are  placed  at  the  exit  of  the  nerve,  in  front  of  the  ear, 
one  on  each  side.  The  sound  side  contracts,  while  the  affected  dim 
ountiBots  feehly  or  not  at  all. 

Tbe  aaditfli7  nerve,  when  irritated,  gives  rise  tn  sensations  of  heap- 
in);  ;  nben  injured,  to  partial  or  complete  deafness.     If,  lK>werer, 
Bbera   supplying   the  scniicircnlar  rnnals  are  affected,  there 
dixxinesB  and  interference  with  tbe  sense  of  equilibrium. 

The  glonsophartngml  nerve  is  the  nerve  of  taste  for  the  posterliR 
third  of  tbe  tongue  and  Ihr  the  glossopharyngeal  arch.  It  transmito 
l:.. ^ —      .._  =.g  paralysis  this  variety  of  gustatury  fnnctioB 


bitter  sensations. 


a  lost. 


len-e)   is  a  widely  distributed  nerrft' 
H  the  larynx,  the  pharynx,  thehenr^ 

le  esopbagufi,  the  slom-tch,  the  intestines,  and  the  kidney^ 
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n  of  the  superior  laryageuL  branches  oT  the  vagus  u«rvc  causes 
cough  auil  Uirju^eul  ^posui.  FiLrnlysia  of  theee  bmuebes  leuda  to 
foreigu  bud;  pueimifmia.  IrriCalioo  of  the  thorsc^ic  portion  of  the 
pueumoi^triL'  may — ^for  example,  in  fracture  of  the  ribs  und  resiiltipg 
pleuris; — uinse  reflex  congh  uiid  mpid  palse.  InitatioDof  theaUlum- 
ioal  inrtioii  raaam  voniitini;. 

The  spinal  acccswry  nerve  hcks  two  bisnchea,  tb«  anterinr  of  nbicb 
Koes  to  the  piietimo^Hlric  wliile  the  posterior  siipplies  the  sIc^dhi- 
niantoii]  and  latiKtimus  ilorai  tnuacles.  Pnralynix  of  tbe  poalerior 
hnini-h  caatwaa  drawing  of  the  head  to  tbe  other  aide  (tortirollis),  iiud 
tal^rfpres  with  tlie  lUKveiiieiitH  of  the  sboaUler  on  tbenlfected  aide. 

The  hypoglofaal  nerve  ia  the  motor  uerve  of  the  t'mgne.  WJien 
piitaljz«d,  moTements  of  the  tongue  are  uo  louger  poeeible. 


Ri.  CONTUSIONS  OP  THE  HEAD. 
The  BtatemeD^a  coiitaiued  iu  the  following  pa^ea  are  ImHed  on  uh- 
nervHtioli  of  449  cases  of  injuriea  involving  Ihe  lieatd  »nd  face.  Some 
f>r  tbe  COMB  were  under  obaervation  lor  ii  period  of  twelve  yean.  The 
injuries  were  praportiooed  as  follows  :  259  uises  of  uontusion  or  con- 
tasiun  wodiuIb,  of  which  107  were  complicated  b;  concoBSion  of  the 
brain ;  134  ciuiee  of  fnwture  of  the  liknll ;  76  lesions  of  tbe  fnce.  Of 
tbe  259  canes  of  contuaion.  almut  60^  made  a  perfect  recoveiy  ;  there- 
fore, no  insaranee  was  allowed.  Of  tbe  remaining  nnmber,  which 
iiicloded  the  vases  roinplicat«d  b;  concussion  of  the  brain  uiid  thow 
o<x^urring  in  elderli^  iDitividuals,  the  ni^oritj  were  couwdered  to  lie 
entitled  Vo  an  allowance. 

Slight  contiieioflB  of  tlie  head,  eiinh  as  maylte  caiiswl  l>y 
kif^ks,  Mows,  or  sinking  tlie  Iictul  ia  fulling,  are  not,  in 
tlie  majority  of  cases,  wlieii  healthy  iinUviJtmlri  are  coii- 
uerucd,  l<i  be  look«l  on  as  serioua  acuidt-nts,  unless  the 
^kiill  is  injured  or  there  is  concussion  of  the  bniiu.  An  a 
rule,  the  a(«;ideat  does  not  keep  the  patient  from  working, 
and  DO  spet:iiil  atteiitiou  is  paid  to  it ;  many  cases,  in  faet, 
are  not  reported  at  all.  In  consequence  of  the  rich  hlitod- 
fiiipply  of  the  head,  ciintiisions  usually  lead  to  the  forma- 
tion of  hematoinaUi,  whieh  vary  in  size  anti  appearance 
acoonling  to  tlieir  loeation.  As  a  rule,  they  call  only  for 
temporary  treatment  or  for  none  at  all.  The  hematoma 
may  l>e  seated  in  the  sealp  itself,  in  the  subaponeurotic 
layer  (where  it  may  give  rise  to  a  mistaken  diagnosis  of 
fracture),  between  the  pericranium  and  the  bone,  or  lie- 
^^ween    the  bone  and  the  dura   mater.     If   not  quickly 


I 
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alisnrljed,  it  is  liuble  tti  dt'velop  into  a  cyst ursin  iineurvstn. 
Such  a  cyst  is  open  to  tlie  possible  danger  of  suppurative 
infiuiniiiatiun,  wliidi  niuy  be  followed  l)y  cellulitis.  A 
heniatuma  that  is  slowly  al»sorbed  may,  in  other  cases, 
Icuvo  a  hard,  thickeucd  arcu  in  the  scalp  or  under  the 
pericninium,  which  may  he  difBcult  to  recognize,  but 
which  is  likely  to  give  rise  to  neuralgic  d isturlBUices. 

Serious  contusions  ol^u  cause  fracture  of  the  skull  or 
concussion  of  the  brain,  with  or  without  definite  symptoms 
of  eerebral  hemorrhage. 

Crushing  of  the  hc-ad  is  a  more  serious  accident  than 
the  contusions  just  referred  to,  and  may  be  caused  in  vari- 
ous ways.  The  individual  may  be  run  over,  or  may  be 
caught  between  moving  objects  m-  under  a  falling  wall  or 
embankment,  etc  Accidents  of  this  nature  usually  cause 
fracture  of  the  skull :  often  a  avmpound  fracture.  It  is  a 
remarkable  fact,  however,  lliat  the  head  is  sometimes  able 
to  bear  even  seven'  crnsliing  without  fracture  or  apparent 
serious  result  of  any  kind.  Two  cases  of  crushing  of  the 
heB<l  that  were  under  my  observation  nuiy  appropriately 
be  cite<I  hei'e.  Both  were  atvompauied  by  eoncussioii  of 
the  brain. 

The  first  cose  occurreil  in  a  workman  nhoiit  r«rt;-flve  yean  of  ofc*:, 
w)iiKK>  liuul  wiiH  utiifilil  Diider  a  rallini:  elevaliir.  S<s|iiel  :  severe 
h.vslcriu.  The  seciiiHf  paw  ofi'iirmi  \a  a  workman,  tweiily-fonr  yvars 
ol'a^,  nhoev  heiid  wna  ('iiU|;bt  iKtwren  tlie  liooni  of  a  derrick  BUd  tlie 
gronnd.     Seqnel :  iiisiinity. 

Cerebral  hemorrhages  caused  by  contusions  of  the  head 
give  rise  to  symptotns  of  compresision  of  the  brain,  which 
will  be  referred  to  later  on.  If  not  ahsorW'd,  the  hemor- 
rhagic extfikvasation  fretpiently  develiijis  into  one  of  tlifi 
cysts  or  tumors  before  mentioned,  In  some  oases  these 
give  rise  to  no  symptoms  of  importance  for  many  years ; 
aceonling  to  some  observers,  periods  as  long  as  thirty  years 
have  ela|>sed  hefoi-e  the  symptoms  of  cerebral  lumor  be- 
came evident. 

^,uik1s  of  the  head  occur  witli  eoniparative  frequency. 


^^^^J^,und8  I 
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1  the  building  trades  :md  miuing  industry  tlit^y  aw.  ofU'ii 
Uie  result  of  cuntnsiuii^  Wounds  of  the  scalp  bletxl  very 
freely  ;  the  hemorrhage  is  beat  controlleil,  aftt'r  thoniiigh 
Heansing  of  t\\v  wound,  by  aseptic  or  antiseptic  dressings 
and  firm  bandaging. 

0[w»  woniiils  of  iho  scalp  arc  very  frf^qnently  tlie  seat 
of  infectious  processtss,  which  constitute  a  special  source 
of  danger  in  this  situation  because  of  the  venous  cimneo- 
ttou  with  the  diploe  and  the  eiiiuxes  of  the  cmniuui. 

Of  tlic  infections  disea-tcs  tlint  attack  the  head,  crysijit^ 
las  is  the  one  with  which  we  mobi  often  have  to  deal.  It 
\s  easy  to  understand  how  iufection  occurs  if  wc  consider 
the  carelessness  and  uiicleanliness  shown  by  workiug-men 
in  treating  liieir  wmiuds.  Erysijiclas  usually  runs  a 
favontbic  course,  but  occnsionnlly  it  terminates  fatally. 

Purulent  meningitis  is  another  oompHcatJou  of  open 
wounds  of  the  scalp.  Tlie  prf^nosis  is  not  unfavorable 
tiiT  this  di.sc.ise,  as  a  nde,  although  death  sometimes  occurs 
in  severe  cases. 

If  the  cicatrix  resulting  from  woundw  of  the  scalji  is 
(tupcrficial  and  moves  with  the  stsilp,  it  gives  rise  to  no 
symptoms  wliatever.  If  there  are  deep  attachmenta,  how- 
ever, cspcK^ially  if  reaching  to  the  Iwuc,  serious  disturb- 
ances may  be  causetl.  Comprosaion  of  the  nerve-branches 
lettds  to  neuralgia,  or  even  to  epileptiform  convulsions. 
Excision  of  the  scar  hiM  effected  »  cure  in  a  number  of 
such  eases.  Mental  discuses  Imve  been  known  to  follow 
tlie  cicatrization  of  wounds  of  the  stulp;  a  deei<led  pre- 
di^ltosiiion  doubtle^  existed  in  nil  the  individuulti  thus 
aKii-ted.  Kxcision  of  the  scar  is  stated  to  have  effected 
n  cure  in  these  cases  also. 

J.  FRACTURES  OF  THE  SKULU 

or  the  114  iitses  uf  fmi'tnre  of  the  Hkiill  twrvirig.iBn  biisis  for  tliis 
"cctioii,  tliwe  WMS  Cnintnrc  of  tbr  vault  in  :19  ea»e»  nml  of  tlip  liaw  in 
-2j  coaen.  Tlie  results  were  ns  follows:  19  pntienU  mii<le  u  pvrl'ect 
tmvivery  ;  .ir  capacity  for  Bulf-Bopport  H  recovered  20%  or  leas ;  21( 
re<iiv<?reil  rnorp  limn  aOJf;  while  in  50  patients  conipleUi  inwipm'ily 
for  sclf-SDpport  nos  ilig^wMl.     Tbe  segQels  vrure  iis  liiUows :  13  were 
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atUcked  by  delirinm  tremenB ;  6  beiame  epileptir  ;  S  became  ii 
a  larjifi  number  were  affected  by  fnnctionttl  Deuroeen.     There  * 
dCHthH :  Olio  died  of  pumlyliv  ilenientiit ;  two  mmuiittei)  suicide  ;  oua  I 
Huccumbed  to  tuberrnlosis. 

Fnicturfs  of  the  vault  arc  always  due  to  tlireet  violence.  I 
The  theory  that  tho  internal  table  of  the  bone  r^iilarly  givea  I 
way  first,  and  that  it  may  be  fractureil  even  in  cases  in  \ 
which  the  outer  table  escapes,  lias  of  late  been  dispiit«l, 
and,  in  my  opinion,  not  on  good  grounds.     It  is  a  fact 
that  the  internal  table  is  more  extensively  fm<!tiired  tlian 
the'  external  in  all  cases  in  which  the  violence  is  applied 
to  the  latter.     The  reverse  is  true  also.     If  the   inter- 
nal table   is  first  struck, — when  u  bullet  passes  through 
the  skull  in  a  case  of  suicide,  for  instance, — the  point  of 
Gxit  in  the  external  table  is  larger  than  that  of  entrance 


in  the  internal  table.     If  this  sbitement  is  correct,  we  are 
justified  in  assuming  that  depressions  of  the  skull  after 
injury  indicate!  a  corresponding  convexity  of  the  inner 
surface  of   the   inner  table.     Such  a  (iefonuity  on  tlie  I 
internal  table  must  necessarily  affect  the  membranes  of  the  I 
brain,  and  throngh  them  the  brain  itself.    Figure  1  ^from  [ 
Helferich's  "  Atlas  of  Fractnrea  and  Dislocations ")  de-  | 
picts  the  condition  in  question. 

In  such  a  case  as  this  compression  of  thf  part  of  the  J 
brain  underlying  the  deformity  ig  inevitable. 

It  would  be  a  grave  mistake,  however,  to  look  gpoB  J 
every  depression  to  be  found  on  the  surface  of  tlie  skiill'fl 
as  u  pathologic  dejiression,  or  to  consider  that  a  d&'J 
prcssion  necessarily  has  an  injurious  effect  on  the  brain^f 
AiMirt  from  the  fact  that  we  may  be  misled  by  the  suturee,! 
which  sometimes  simulate  a  depression,  it  has  been  showm 
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'  by  X-ray  pliolngraplii^  that  dci>rfBsions  of  the  Mkull  iire 
fiion-  ijfteii  iliiifrm >»etl  than  is  warraiitwl  liy  the  actiinl 
frcqiiPiicy  of  their  occurrenw.  It  is  als<i  tnic  that  well- 
marked  depn.'asioiis  otwasioiially  give  ri.«e  to  no  .syinptoniB 
|t  all,  as  illuHtratod  by  the  following  v^tsv  : 


Fig.  I 

Fignre  2  shews  a  deptearion  of  th^  skati,  8  mi.  deep  aaA  5  cm. 
liiD){.  silmit«ii  St  the  upper  purt  ul'tbeoci-ipitul  brnw.  Tlip  suhjwt  iif 
llie  illnslmtloii  wiis  a  niaii  stHiiit  fitly  ymra  of  Ufcc  ;  in  his  twcntirtli 
year  be  van  struck  un  tlie  liund  by  x,  hliH'k  of  hIdiic  nvighint;  11^  kilos, 
which  fell  from  Ihe  fourth  story  of  a  hniliHng,  He  wiib  nut  atleiideil 
liy  »  pliysician  and  wns  ill  only  a  short  time.  He  never  develnix^d 
■yniploiiiB  of  uTiy  importance. 

Cases  of  this  nature  arc  howcvfr.  to  lir  rcpirdwl  as 
exceptions.  As  ariilc,  dopressiuns  uf  tin-  skull  pivo  rifte 
to  He6Hit(.>  symptonw,  aueli  iis  hr:nlii<hi',  tluKiiiess,  ]>arn1y- 
st9,  epiloptie  convulsiuns,  nem-astheiiii;  di.slHrbaiices,  etc. 
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PLATE  2. 

Fi<i.  1.— Circutar  Depression  and  Scar  In  the  Middle  of 
Forehead  Following  a  Compound  Fracture.  A  csriientcr.  lil  . 
roar  yean  of  age,  mjiirt-d  on  lh«  -20(1i  o(  Maicb.  l^tH).  br  the  Cill  atl 
Mark  uf  bnildiug-stoiiE  from  a  height  of  about  fifly  feet.  He 
coaavjaas  for  four  days. 

Subnegvent  Symptomt. — VerttKo  nnd  pain  in  the  Buar.     Cunipletc  ii 
cnparity  for  s«]f-«upport  up  to  the  16th  of  Jniw.  1391  ;  froni  thnt  ils 
tip  to  February  IS,  1«S4.  609  ;  from  thiit  date  up  to  llie  Iw^Dniag  of'' 
IffiMi,  20%  ;fn>ra  that  time  on  coiiiileil  iw  fully  oipohle  of  9eif-«apport, 
us  lie  ilid  not  ap|>car  ogiiiu  fur  riaiiiiiuitioD.     Was  a  ht^iy  drinker. 

Flo.  3.— Deep  Scar  and  Opening  in  the  l.eft  Frontal  Bone 
Following  a  Comminuted  Fracture.    A  mmuin,  thirty-one  yran 
of  »Ke.  was  injnred  on  the  3ith  of  Oftol>er,  18iM,  by  a  blow  ou  t 
forchvad  from  a  banimei  (nBaanll). 

Dliigiunit. — Oomponnd  commiDnled  fractnre  of  tbn  frontal  bo 
and  8«rere  iwncupaion  of  the  biuin.  Tbe  aplinteiB  uf  bone  were  i 
niuvDii  in  the  hospital. 

Sgiipleint. — At  Brut,  dnti  headache ;  later,  dizziness  on  movenie 
of  the  head  ;  feeling  of  pressnre  in  the  direction  of  the  point  of  In 
tore  on  lowering  the  head,  which  prevented  bending. 

8l;pw  on  EcaniiaaHan. — Decided  pulsation,  alight  liieiat  paralyi 
on  the  right  siile,  dilatation  of  the  right  pnpil ;  pnlse.  100.  No  m 
vons  syniptonis.    Incapacity  fur  self-anpport  since  June  13,  1895,  60%, 


When  there  is  tin  opening  in  tlie  skull  due  to  trephiBi 
ing,  the  pukiitinn  of  the  arteries  within  tlie  skull  can  I 
felt  externally  ;  verti^  on  stooping  and  n  feeling  of  pnsl 
ing  and  pressnre  in  the  direction  of  the  opening  are  a^g^ 
notable  symptoms.  There  may  he  piinitysin  ami  hyslnrk 
and  neurasthenie  BjTnptoms  in  addition. 

The  remaining  sequels  of  fracture  of  the  vault  a 
Himilai'  to  those  that  follow  eoncussion,  contusion,  ai 
compression  of  the  hmin  and  fracture  of  the  base  of  t 
skull. 

Fnictnrcs  of  the  Irase  of  the  skull  occur  in  the  gret 
majority  of  cases  as  continuations  of  fractures  of  tl* 
vault.  Tlipy  are  due  to  indireet  violence,  and  may  ^" 
caused  by  blows  on  the  head,  by  heavy  objects  falling  i 
the  head,  or  by  falls — striking  on  the  hrnd,  the  buttock^ 
or  even  on  the  chin  or  the  feet.     According  to  the  law  a 
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FRArnrsEs  of  the  skull. 

Aran:!',  tin-  line  of  fractiiri-  runs  by  the  shortest  niutp  from 
tlie  jHiirit  at  which  the  viok'iiL-e  is  applied  lo  the  base  of 
the  tikiill.  It  is,  then-fore,  very  iniportaiil,  in  obtaining 
the  history  of  the  apoident,  carefully  tn  not*  the  point  of 
external  injiin'. 

Without  entering  into  a  cleticriptiiin  of  the  immecltale 
symptoms  of  u  fracture  of  the  slcnli,  it  will  suffiee  to  men- 
tion Iifmorrhages  from  the  nose,  month,  or  ear,  and  lieiuut- 
emefiis  as  symptoms  pointing  to  this  lesion.  The  diagnosis 
hetvtmes  elesr  if  at  the  same  time  symptoms  of  coneussion 
of  the  bruin  or  of  localized  braiu-leHiims  mrike  their 
ap|Niiniitee. 

Fractures  of  the  Iwse  of  the  skull  are  not  newssai-ily 
accompanic<l  by  severe  disturban(M>:4.  Occasionally,  there 
are  so  few  eyniptonts  at  first  thiit  the  lesion  is  overlooked. 

Thut  foci  is  JIIUHtrrBleii  hy  the  case  of  »  mason  nho.  in  Tailing  from 
n  sntlToli),  fractnrwl  his  left,  nutiiw  nnd  at  the  same  time  injiireil  bin 
hcnil.  TbtTe  wati,  io  Bdditiiin,  u  bi-morrbage  fnni  the  left  ear.  He 
frit  (luml  for  n  time,  hnt  ntlribnlol  this  to  tbe  sliovk  of  bis  liill  ;  his 
ntlclition  waH  mainly  tamed  to  bis  broken  nrist.  I.Bler  on  he  fre- 
quently Fomplnined  uf  hfoilache.  Knmiinntiun  n-fKilert  left  fucial 
pMmlysis  and  a  ruptnre  of  the  left  ear-drum,  with  ileufueaB  ou  that 
side. 

Tlio  subjective  symptomB  that  develop  in  the  conrse  of 
casff  of  fractures  of  the  base  are  usnally  those  conimon 
to  all  fraetnrcs  of  the  skull.  Objective  symptoms  may  be 
mentioned  trn  follows:  Facial  asymmetry,  asymmetric 
pisition  of  the  eyes,  jirorainence  of  one  eyeball,  ete.;  also 
puratysis  of  the  eranial  nerves.  While  the  facial  nerve  is 
the  one  mcjst  frei]uently  affeeled,  paralysis  of  the  ocnlo- 
inotor  nerve  and  of  the  abducens,  olfactory,  and  fourth 
eraidal  ner\'es  is  not  at  all  uncommon.  Paralysis  of  these 
nerves  is  not  neeessarily  symptomatic  of  fracture  of  the 
Iffl-se ;  however,  it  also  follows  fracture  of  tlie  vault  com- 
plieate*!  by  eoneiismon  of  the  bnun. 

The  great  importance  of  the  question  of  iuvolvetnent 

I  of  the  brain  in  all  crises  of  injurj-  to  tlie  hiad  warrants  a, 

aof  the  chief  forma  of  injury  of  the  brain 
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PLATE  3. 


e.  Fell  Back-« 

Hiiie],  frni'ture    ■ 


iBaprfl 


Fki.  I.— Stone-carrler.Thlrty-nineVearsof  Age, 
ward  from  ■  Scaffold  on  the  i6th  of  January,  1H95. 

Diagiuitii. —Cotupouiul  Inttlurt  ul'  the  Hkiili  (IVuiitiil  Imiie),  frni'ture 
of  tbe  uusal  bone,  ul'  the  rigbt  malar  bolii',  oud  uf  tlie  right  side  of  tbe 
inferior  niHxilhi,  wilb  coucuBition  of  the  brain. 

The  palienl  waa  trented  for  thirlaeu  weeks  in  the  hospital  ;  then 
attended  the  elinic  unlit  Jaly  20,  1U90.  On  that  day  be  roiiimittcd 
Hnieide  by  hanging. 

Ssmptami. — Severe  hendaclie  ;  hnuing  iu  tbe  head  ;  filling  of  iiii- 
peuiliug  danger  ;  dizziiiesa  on  atoopinn  even  alighlly  ;  flaahiiig  nf  ljt;ht 
liefure  the  eyes ;  dandng  of  letteis  before  the  eyes  on  reading ;  tonth- 
nehe,  especially  dnring  moBticolion.  In  tlie  illuslialiuii  llie  piitient 
wears  an  expieaiiDii  of  melaacboly.  A  ahnllowdepremionisnotii'ealite 
on  the  left  aide  of  tbe  forehead,  or,  rather,  011  tbe  Wtuple.  Tbe  right 
eye,  the  pnpil  of  which  ia  ilitated,  Ima  a  auiiiewhat  fixed  gniei  the 
angle  of  the  right  inferior  niaxilLa  is  distinctly  thickened.  Tbe  right 
eyebrow  in  lirgher  tlian  the  lelT.  The  right  nusnlabinl  fold  biu  iH 
peareil.  The  scars  ou  the  right  side  of  the  forehead  auil  uose  are 
rert. 

Flo.  2.— Case  of  Left  Facial  Paralysis  with  Atrophy  of 
Left  Side  of  the  Face  Following  Fracture  of  the  Base  of  the 
Skull.     The  face  ia  aomewhat  asynitnetric  nud  the  left  rye 
sligthly  prominent. 

A  painter,    twenty-five   years  or   iige.  fell  from  a  liuldet 
IStb  of  June,  ltS81l,  at  a  height  of  alHiut  twenty-one  feet,   atrik 
on  the  back  of  liis  hewl.     Fur  six  days  he  wiia 
treated  in  the  hoapilal   for  eight  weeka.      For  ilie  first  sixty  bom 
there  was  a  hemorrhage  from  the  lelt  itoetrit  and  the  IcH  ear, 
exaphthalnos  on  the  led  side.     Alter  ninsrioiuness  retaraed  a  st 
tendency  to  somnolent   peraisteil.     After   leaviDi;   the  hoapilal 
patient  waa  treated  by  mnxange  and  faradixatioii  of  the  Icll  side  nl 
face,  as  a  resnlt  of  which  tbe  exoplithalmos  and  facial  pandyHis  1 
mnch  improved.     The  left  eye  conld  be  closed  at  the  end  of  t 
mnnths. 

Beaiplf  Sj/mplaiM. — Objeclivf:  Frtcial  aaymnietry,  atrophy  of  tbe  led 
side  of  the  fai-e,  alight  led  exophthalmos.  Ooiiatunt  spHsmodie  con- 
tractiona  of  the  mnarles  of  tbe  Jell  side  nf  the  face  ;  cicatrix  in  the 
]efl  ear-drnm.  fvlgrriirie :  Headache,  suildeii  attacks  iif  vertigo,  espe- 
cially brooght  on  by  the  entrance  of  fon>ign  bodies  into  tbe  telt  eye, 
and  acoompnuied  by  tlie  tendency  to  thi-nw  tlie  head  downward 
and  to  the  right ;  bnzziDg  and  ringing  in  the  lii-ad  nni)  deafness.  Later 
developments  were:  Unitea<linessof  giiit  in  thi' diirk  when  in  a  strange 
place  ;  timbility  to  lie  on  the  ted  eai  ;  imrr'nse  al  htiTjnng  in  thq 
head  ;  dialnrhed  sleep;  and  frequent  :iniii-k-iii  i-ipiijniniivitia.  Other- 
wise, the  gen  a  ml  heiilth  wan  gooil.  Iiii',i|i,ii'i '  \  i'.>i  -.rli  -.nppcirtdnrii 
time  of  trratnient  waa  Rvkoned  at  Iim  .  .  i\<. 
deul,  at  45^;  and  later  on,  after  resnmiu)^  liin 
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FRACTURES  OF  THE  SKULL. 


oliHTVfsl  in  ciiniiectioii  with  fractures.  Tlioy  art'  three  in 
nmiil>er:  Ciim'tiswiini  of  the  brain  (c^mtnotiu  cerebri), 
amiprojifiifni  of  llie  bmin,  ami  coiitii»ion  of  tJie  brain. 

I.  CoQCUSsion  of  the  braio  (txinimotia  cerebri)  occurs 
-.i-i  ijiie  of  ilie  must  prominent  »y^iii|)tonis  of  fracture  of  the 
-IvuU  as  well  as  uf  simple  contufiious  of  the  head.  For 
;i  (ip.scri|ition  of  the  immecliatc  symptoms  of  concussion 
rffcrcnfc  -ihould  lie  made  totext-l)ooksofi*ur(j:ery.  Of  those 
.•.y(ii|it.niir-.  nnrunsciousDess  is  one  of  the  most  imiM>rtant, 
inijilyiii^r,  ii-  il  ilni's,  involvement  of  the  c^n-bral  rairtex. 
It  is  iHLiinipanied  by  disturhatices  of  respiration  Jind  of 
I'Ui-diac  action,  due  ti>  involvement  of  the  mcdnlla  oli- 
longata.  The  face  is  pale,  the  ptipiln  scanv-ly  react  at  all ; 
till'  piilso  is  alow  and  is  so  graall  and  thready  as  to  lie 
hardly  iwrecptihlc.  This  condition  is  soon  rclicvtxl  in 
mild  cases,  but  in  severe  cases  it  [jersists  for  some  time, 
and  is  furtlier  accomjHinied  by  vomiting  and  by  involun- 
tiiry  i>assage  of  urine  and  feces. 

Ijoss  of  memory  (amnesia)  is,  in  some  cuses,  one  of  the 
iiiiist  characteristid  and  important  symptoms  of  the  later 
:-tagcs  of  the  disorder.  Patients  thus  affw^t^wl  lire  likely 
!■■  be  unable  to  recall  the  orcnrrenccs  immediately  preci'd- 
irij:  tile  aceideut.  Many  patients,  on  the  other  hand, 
I'omplain  only  of  weakness  of  mcmorj- ;  they  are  unable 
to  i-cniember  oniere,  espiKiiatly  if  somewhat  eom]ilirtited. 
Other  subjective  symptoms  arc:  hea<Iaehe,  vci'li^ro  (Towt 
miirked  ou  stooping,  bending  forward,  or  lo<ikinK  upward), 
insomnia,  restlessness,  ete.  As  ohjeetivi-  symploins  loss 
IT  weakness  of  memory,  attacks  of  dizziness  (Romlx?rg's 
f-iiin),  symptoms  uf  functional  neurosis,  and  even  pariilysls 
of  cranial  <ir  ijerlphersd  nerves  may  occur. 

Siintilaiion  is  ul\on  attempted  after  concussion  of  the 
brain,  as,  indeed,  after  all  kinds  of  injury  to  the  head, 
even  of  the  simplest  nature.  It  is  often  very  difficult  to 
distinguish  Ijetween  simulation  and  the  unconscious  ten- 
dency toivard  exa^renition  oharactteristic  of  neurasthenic 
sad  hysteric  patients. 


DISEASi:^  CACSED  BY  JCCIDESTS. 


1 


PLATE  4. 

FHi.  1.— Case   of    Severe  Comminuted    Fracture  of    the 
Skull.     EUumiiiutioii  reveal«  pMuf  ami   internal  strahUnins.     TIm 
p«tivnt  IS  uurkeilljr  iJelicicut  in  inlclligpnce  :  shows  I'liiuinul  teodeB-   . 
ciai ;  las  beeu  imprisoiw^l  a  huiuIht  of  tim*B.     The  Mnpid  expre^on  J 
of  tlie  lacr  is  t'rry  appaniit.  I 

Fro.  I  a.— Showins  Ckatjix  of  FiKure  i.    The  piilsitiuooftliAl 
T««elB  iaclearl,v  pen-epliblr  thmugh  tbcopciiiDe  in  the  Imne.  ] 

A  workman,  twi-otj-three  iTRint  of  i^e,  was  injored  bj  being 
stratk  on  the  head  hy  a  pi««  of  iiuu.  Was  in  butipilul  fur  twu 
months.  Began  Ui  wort  in  three  months,  bnt  wus  compcllnl  to  Ntop 
on  auoount  of  beulapbe.     Enleinl  baspitHl  nj^in  aurt  was  trepliine^l. 

Latrr  Sgmplomt. — Hrsilachp.  vecligo,  l't»|iirnt  spasnuidic  (mntrao- 
lions  of  tbe  macules  of  the  iiilf.  epileptio  convulsions.  On  ritoopiug, 
feels  pain,  miiniug  from  the  hack  of  the  bt^l  to  tlie  fon-bnul. 
Memory  is  went. 

Fig.  2.— Cicatrix,  with  Long  and  Rather  Deep  Depression 
in  the  Bone,  Located  on  the  Left  Side  of  the  acull.    The  i-icat-  J 
rii  ninimeni.'ei  at  about  thi^  upper  »ng1e  uf  (lie  otvipital  Imue.  I 

A.  M.,  stone-nirriiT.  thirtT-thn«  vean  of  iige,  was  stmi'k  on  Ibofl 
heail  on  the  13lb  of  April,  1887,  by  u'buililing-stoDe  that  fell  from  the  ^ 
fonrtfa  story.     The  lesion  was  a  conipnunii  fntrtnte  of  the  Bkull  cxns- 
ing  parulyais  of  both  the  npper  and  luwer  right  extremities.     After 
removal  of  a  piefe  of  the  bone  the  paralysis  was  relieved,  except  ns  to 
the  fourth  and  Hfth  ttnger^  in  which  muscnlar  weakn«ss  and  a  reeling 
of  nnmbu«ss  persiste*!  for  a  considerable  period.     A  slight  weakness 
also  remained  in  the  foot.   The  patient  was  a  heavy  drinker.     At  disk   ] 
hia  inciipaci^  foi  BFir-«apport  wns  reckoned  nt  lfN)%  ;  on  the  18th  ot\ 
Ni>veml)cr,  1S98.  it  waa  X)}^  ;  ou  the  '2Ilth  of  Derouiber,  18S9,  lilal 
capacity  tor  wlf-snpport  was  fully  reestablished.     Abont  one  veayj 
later  epitep»iy  tlevetopol,  acuinipanied  by  mental  diBturhane««.     FiV-'fl 
iineDt  iustitutionitl  trcutnient  woa  necetsjtnted.     Innipoeity.  lUO;^. 

potence,  etc.     The  symptoms  do  not  diffor  in  the  lei 
from  those  of  diabetes  of  imntraumatic  origin. 

Apoplexy  may  be  directly  caused  by  tnmmatism  of  t 
head,  especially  when  tiiere  is  cuncns.'iinu  of  the  braiti," 
In  the  great  mujimty  of  eases,  however,  apoplexy  cjin  not 
rank  as  an  accident.  The  individual  attacked  by  apoplexy 
falls  suddenly,  and  in  en  doin^  siifitTs  an  injury  of  the 
head  on  account  of  which  in.utiraiicxj  can  be  recovered. 
Such  an  injnry  may  make  it  very  difficult  to  decide 
whether  the  apoplexy  is  the  result  of  tho  fall  or  vice 
versH. 
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Tlip  treatment  of  injuries  of  the  head  miict  necpssarily 
be  syniptomalic.  Psychiises  (leninnd  general  tntttnient ; 
druji^s  will  nevertheless  be  frequently  found  necessary. 
Kor  headache  the  bromidg,  antipyrin,  phenaoetin,  and  sali- 
eylie  acid  can  be  employed  ;  for  neuralgie  pain,  innrpiun  ; 
for  iue<jninhi,  snlphonnl  will  prove  iinefiil,  etc.  Galvaniza- 
tion of  the  head  (anode,  one  nr  two  niilliam|M're»,  fur  alKuit 
one  minute)  or  tlie  use  of  static  electricity  in  often  followeil 
by  good  results.  The  same  may  be  said  of  hydrotherapy. 
M(><licome('hauical  ejcen-jses  have  an  excellent  effect  on 
dif;estion,  sleep,  mental  condition,  and  the  general  health. 
A  stay  in  tlie  country  is  verj'  benefioial.  It  is  atlvisalile 
to  settle  the  matter  of  insumnee-rate  as  soon  p-  poswihle. 

The  length  of  time  required  for  after-treatment  de- 
}iends  largely  on  the  age  of  the  patient ;  as  a  rule,  young 
)M'rsons  recover  much  8tx>ner  than  older  pntieute.  Ah  (hr 
iis  my  own  ca-^s  are  cone^rned,  the  younger  individuiUs 
were  able  to  return  to  work  in  from  four  to  six  weeks, 
while  at  li'a.st  as  many  months  were  required  for  elderly 
jiiitients.  It  is  also  a  fact  that  elderly  patients  are  very 
unwilling  to  resume  work,  and  some  never  do  sii  at  all, 
while  young  people  usuiilly  take  up  their  trade  again  very 


Inflammation  of  the  Dura  Mater;  Pachymenin- 
gitis.— The  lesion  in  paehynieningitis  ctmsists  of  a  mem- 
branous thickening  of  the  dura.  This  thickcninjr  is  liable 
to  lie  the  seat  of  interstitial  hemorrhages  ;  it  may  involve 
either  the  ejtternal  or  tlie  internal  surface  of  the  dura.  It 
is  stated  that  pachymeningitis  is  the  form  inure  fri'ijiiently 
observed  ;  Imth  forms  occur  usually  in  coiuiertiou  with 
other  diseosen  of  the  brain  and  its  meninges,  rather  than 
as  so|)arate  diseases.  Pachymeningitis  may  he  caused  by 
traumatism — by  contusions  or  fractures  of  the  skull,  for 
imtance — cmnplicated  by  hemorrhapc  extravasation  be- 


104  D1S£ASES  CAUSED  SY  ACCIDENTS. 

tween  the  bone  and  the  dura  or  between  tlie  two  layers  of 
the  dura  itseli'.  Pachymeningitis  is  often  obst-rved  ua  an 
iicconipannnent  of  paralytic  dementia,  hut  the  cause  most 
frequently  underlying  tlie  disea^  is  chronic  alcoholism. 

The  symptoms  are  apt  to  be  overshadowed  by  those 
of  the  disease  of  the  brain  with  which  the  jiachymenin- 
gitis  is  connected.  They  consist  of  headache,  \ertigo, 
nniluteral  epileptic  spaHnis,  jjaralyseB,  optic  neuritis,  aud 
fever.  In  chronic  cases  the  chief  symptoms  are  contin- 
uous dull  headache,  vertigo,  and  mental  depression. 

The  treatment  is  symptomatic ;  ice-bags,  blixKl -jetting, 
and  the  use  of  bromids  may  lie  mentioned. 

Incapacity  for  self-support,  from  50  to  100^. 

lUuKlTolive  Cane. — A  atoue-cairier,  fotty-five  years  of  age,  fell  from 
a  ladder  on  Jol^  20.  IB6M,  strikiiig  his  bead  Bgaiusl  au  iron  bwim. 
Leniim  :  com|N>iiDd  rraoture  of  the  riuntal  bone.  Ou  Ocliilwr  16,  188H, 
I  mode  an  exuniinalion  huI  liiiind  Uie  cicatrix  attached  to  the  iroutal 
bont*.  Tlie  patieiit  uuiiiplaJDed  of  severe  headHcbe  ond  of  disziuesB. 
Id  view  of  the  fact  that  hi^  ww)  a  snitjert  ol'chroniualcuholiitm,  I  made 
a  diugnoeis  of  pacbyiuHuiugJtis.  His  iucapacity  for  seir-«Dpport  was 
60  J&. 


4.  TRAUMATIC  INFLAMMATIONS  OF  THE  PIA  MATER. 

Leptomeningitis. — I^e]>t"niciiingitis  usually  takes  the 
form  of  a  diH'iice  Miiijiiiriitive  inflEinimation,  following  in- 
fection through  the  wound  of  a  comjxiund  fracture,  or 
excitoil  by  ext^'usion  from  an  erysipelas  of  the  scalp  of 
traumatic  origin. 

Symptoms. — Headache,  partial  loss  of  consciousness, 
delirium,  somnolence,  vertigo,  hyperestliesia,  vomiting, 
fever,  rigidity  of  the  muscles  of  the  neck,  disorders  of  the 
cranial  nerves  (o]itir  and  faeial  nerves),  loss  of  pupil- 
lary ri'ili'X,  iiu'ijiuilily  of  the  piijiils,  ptosis,  and  strabismus. 

Tubercular  basilar  meningitis   of  meta<itatic  origin 

may  alsii   dcwlnji   after   trimmiitis-ni   of  the   bead.     Ite 

symptoms  are  headache,  vomiting,  delirium,  conviilaions, 

fever,  somnolence,  rigidity  of  tlie  muscles  of  the  iieck, 

I  Kpbaaia,  and  paralyses. 


TUMOR  OF  THE  BRA  IS. 
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Hemorrhage  of  the  brain  \s  canned  l>y  the  ruptiiri'  of 
a  (X-rebru!  artery ;  tlie  middle  c«rcl)ral  artery  is  tlie  one 
most  subject  to  tliis  accident.  Ah  u  rule,  rupture  owurs 
ill  arteries  affected  by  arterial  sclerosis  or  at  the  seat  of  a 
sraall  aneurysm.  Cerebral  heniorrlu^  is,  therefore,  nioist 
frequently  iilwersed  in  eases  of  chrtinic  alcoholism  or 
chronic  lead-]K>i3oning.     (Compare  witli  apoplexy.) 

Causes. — Severe  muscular  strain,  mental  excitement, 
fright,   acute   iileoholism,   and,  (xnasionally,   traumatUm, 

The  symptoms  are  similar  to  those  of  apoplexy. 

5.  ABSCESS  OF  THE  BRAIN. 

This  lesion  may  follow  lui  injury  to  the  skull  or  it  nwxy 
be  secondary  to  another  infectious  process,  such  us  puru- 
lent meningitis,  caries,  etc.  The  ahscesa  may  be  located 
directly  under  the  injured  spot,  forming  a  superficial  corti- 
cal abscess,  or  the  pus  may  berime  encapsulated,  ntusing 
no  sjTnptorafl  for  many  years.  Even  ten  or  twenty  yenrs 
may  elapse,  and  the  injury  may  Ije  quite  forgotten,  when 
suddenly  there  is  a  violent  outbreak. 

[It  should  not  be  forgotten  that  cerebral  abscess  may  he 
the  direct  result  of  siadp  woimds  that  had  Ir-cu  reg-.iixlwl 
as  insignificant  or  had  been  overlooked  altogether.  It 
frequently  follows  pist«il-shot  wounds. — El>.] 

Symptoms. — Localized  cortical  symptoms,  paralyses, 
dull  headache,  vomiting,  vertigo,  fever,  convulsions,  etc. 


6.  TUMOR  OF  THE  BRAIN. 

Tumors  of  the  hniin,  originating  in  thi'  hone,  meiunK(\i, 
blood-vessels,  or  substance  of  the  bntiu  itself,  may  develop 
in  couse<)ueDce  of  traumatism  ;  gliomata,  gnmmata,  and 
sarcomata  are  the  varieties  most  frequently  observed. 
The  growth  of  a  glioma  may  cover  a  period  of  many 
years — in  one  ciise  on  record  a  period  of  thirty  years,  dat- 
ing from  the  time  of  awident.  (See  Adlcr,  "  Arch.  f. 
Uatimbeait./'  vol  n,  1898.) 
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[Thp  rc'liitiiinsliip  Iwtween  traumntisni  and  tlic  flrvelojv- 
nient  of  tumors  in  the  nervous  system  is  mi  difficult  of 
tlpmoiistration  that  unless  the  time-tntGrviil  between  the 
receipt  of  the  injury  and  the  first  appearance  of  symptoms 
is  rt'asiinahly  slmrt,  the  caiisid  coiineetiun  iHstwc-cn  the  two 
is  little  timr.'  thim  '■iinj.'cliiral. — Ed.] 

Symptoms. —  I  Icadnehe,  centnil  vomiting,  vertigo, 
(lullncsti,  si'iiiiii'ltiKi',  slow  pulse,  a|Ktplectifomi  and  opiIe]i- 
tifiirm  attacks,  optic  neuritis,  and  fowil  symptums.  The 
loailized  symptoms  vary  with  the  site  of  the  tnnior. 

Treatment. — Symptomatii- ;  jMiBsibJy  trephining  and 
removal  of  tin;  tumor. 


7.  PROQRESStVE  PARALYSIS,  DEMENTIA  PARALYTICA. 

Tranmulism  (injuriet>  of  the  heail,  fmotureK  of  the 
akull)  limy  he  folliiwcd  hy  a  |irocrws  of  iK^iienitiou  in 
the  brain,  to  which  the  foregoing  name  fms  been  given. 
The  signs  of  cerebral  dt^uenition  may  bt-come  apparent 
very  soon  after  tlie  injur)'  or  nf)t  until  cousiilenibly  hiter. 
Imbecility,  syphilis,  and  chninie  alcoholism  all  act  as  pre- 
disposing factors.  In  predis]K>sed  individuals  jtaralytic 
dementia  may  also  develop  after  ]>eriphcrul  injuries  as  the 
sequel  of  a  traumatic  ncunisis. 

[The  editor  has  made  a  study  of  the  reporta  of  cases 
of  alleged  traumatii^  general  (aresis  and  of  a  number  of 
personally  observe<l  caws  of  the  disense  in  which  traimia 
figured  prominently  in  the  history  given  by  the  patient  or 
his  friends.  ("  Acci<lcnt  and  Injurj' :  Their  Relations  to 
Diseases  of  the  Nervous  Svstem."  Bv  Pearoe  Bailey, 
M.D.  D.  Appleton  &  Co.,  1898.)  From  this  study  the 
conclusion  seems  unavoidal)le  that  if  ti-aumii  is  ever  the 
sole  cause  of  genend  paresis,  such  a  causal  relationship  is 
extremely  unusual  iind  difficult  of  profif,  and  is  to  Xte 
accepted  ouly  after  scrupulous  inipiir)'  has  elimiiiateil  the 
many  opportunities  for  error.  General  paresis  is  a  disease 
character i iced  hy  an  excitable  and  iiiftmntive  mental  state 
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wliieh  pxpDses  llie  vlclim  to  all  kimis  of  physical  iiijiiiy, 
BO  that  an  injtir)'  tliiit  is  advaut^Hl  as  a  cuusl-  may  well  lie 
one  of  the  results.  Fiirihernjorc,  the  onset  of  the  dis- 
ease is  so  iiisidkius  that  it  is  pmeticallv  inipoesihle  to  tell 
when  it  begins.  If  all  these  facts  are  considered,  few 
physieiaus  would  care  to  go  further,  in  any  given  ease, 
thiiQ  to  say  tliat  the  injury  stood  in  a  direet  caiisul  rela- 
tion?hi[i  with  the  hrain-iiisease, — Eu.] 

S3nnptoms. — Changes  in  the  chiirarter ;  ehnnges  in 
and  'liniinutloii  of  mental  ability,  menion',  und  jiower  of 
speech;  a  tendency  to  excesses;  itiecjualit^'  of  the  pupils 
und  loss  of  pupillary  reflex ;  paralytic  disturJMinees  of 
speech  ;  Ioms  of  tlie  [latcllar  reflex  ;  tretnor  of  hands  and 
tongue ;  ]>aralytiu  attacks ;  delusions,  etc. 

Hfutlratitie  Oua.^l.  A  wnrkimtn,  rorty-tfatee  jearg  of  ngr,  became 
nucanscioua  nflcr  railing  from  b  liiildcr,  )iut  aoon  reffiiutil  ixitincJciub- 
OKtK.  He  viiiite<1  n  ilispinisatj,  where  he  received  treatiiieut  for  an 
injury  of  tbt  tbnmli.  One  year  al1«r  Mie  injary  he  lit^ui  to  suffer 
ftniu  fre(|netit  ntbicks  of  headnche,  liirreasinic  iti  severity.  Kix  monthtt 
later  he  (leveloped  scole  iii.inin  siid  wua  placc<l  in  an  inBunc  OKylDni. 
DiugnoBis:  firogrrattrt  paraly^. 

2.  A  roofer,  thirly-onp  j-isirs  of  age,  fell  aliout  flftepn  feet,  striking 
on  fais  feet  ■ui'l  anfferiDf;  n  componuil  fnietiire  a(  the  left  nukle. 
Becorerir  wu»  very  pmtrticUtt.  Two  yeiir»  liiler  he  ^■^•^lselll^^l  to  the 
am[>ntntion  of  his  Toot.  As  h(i  wiib  nunl)le  li>  purviii'  his  tniilo,  he 
workeil  at  nlil  join.  Four  years  niter  the  nei-idtiit  a  ilinpioaia  wna 
maile  of  ileuientiii  paralytird.  IIi!<  limth  oiritrreii  fix  yeara  later. 
The  coniierliim  betwceu  the  acciili-ut  and  tlif  iiipiiLd  cliseiise  was 
retngnised  iu  this  cose. 


8.  FUNCTIONAL  NEUROSES. 


H  y  poc  bond  riosis . 
Since  the  passap;  of  the  laws  relative  to  acci dent-in sur- 
anre,  funetJoiiiti  ■nniriuti-g  biive  i)een  flie  subject  of  wide- 
spread interest.  The  pnhlication  of  the  work  of  Oppeii- 
heim  on  "  Trauniatit-  Neuroses"  was  the  signal  for  the 
expression  of  all  sort-s  of  opinions  on  functional  neuroses, 
which,  far  fiiun  casting  light  on  the  subject^  succeeded  in 
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confusing  tlie  minds  of  inesiHTJeneeil  pliysifians,  in  (rrmt- 
ing  dissen^ou  in  Irades-unionK,  and  in  d»iug  real  harm  ta 
the  suBVivrs  from  accidents,  wlm  were  lod  to  Iwlieve  them-i. 
selves  entitled  to  iusiimncc  or  afflicted  witli  imaginary 
symptoms.  The  bt-lief  that  troumadc  neuroses  were  in- 
ciirahle,  and  that  tliey  Icii  to  complete  and  [wrniatient 
incapacity  for  ^If-aupporf,  liad  a  very  injurious  effect  on 
all  interested  per^ouH.  The  general  confusion  of  ideas  ou 
the  subject  has  heen  further  heightened  by  the  mistake, 
committed  by  many  physiciaus,  of  milking  a  diagnosis  of 
traumatic  neurosis  in  cases  uot  exhibiting  the  slightest 
sign  of  neurosis,  such  as  internal  oif;anic  diseases  accom- 
panied by  fever  and  delirium,  and  in  various  diseases  in 
which  the  diagnosis  was  (questionable.  T)ie  uninitiated 
soon  came  to  believe  that  in  traumatic  neurosis  a  new, 
severe,  and  incurable  nervous  disease  bad  been  diseoverctl. 
The  term  '•  accident-neurosis "  may  have  arisen  in  thia 
manner. 

Oppenlieim  gaine<]  a  lat^>  number  of  adherents  at  first, 
amoii^r  them  physicians  of  pmuiiuence.  Vigorous  oppo- 
sition was  mode,  on  the  contrary,  to  the  acceptance  of  tlic 
symptom-complex  described  by  liiin  as  characteristic  of 
traumatic  ueuroses.  It  was  said  by  some  of  his  oppo- 
nents, physicians  of  high  standing,  that  this  symptom- 
complex  represented  no  new  disease ;  that  tlie  symptoms 
he  described  were  those  of  neurasthenia,  hysteria,  or  hy- 
puohondriasis,  or  combination-forms  of  these  diseases. 
Further,  timt  it  was  both  unnecessary  and  uitdesimble  to 
invent  a  new  name,  as  it  woiil'l  ouly  give  riw  to  incorrect 
ideas  reganfiiig  the  nature  ainl  significiiiice  of  functional 
neuroses.  This  point  of  view  has  now  eome  to  be  gener- 
ally accepted  as  correct.  Whenever,  ihcrefori',  the  term 
"  traumatic  neurosis "  appears  in  tlie  text,  it  is  intended 
to  deacHbc  one  of  the  ftinettonul  neuroses  known  ttt  us 
under  the  name  oi"  neurat^theiiia,  hysteria,  or  hypochon- 
driasis, which  has  developed  under  the  inlliien<:c  of  trau- 
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Wt  miud  bi-ar  iirarlif  in  mind  tiic  rfmcrnlljf  nii'opted  ilrfi- 
tufion  of  j'lijietioiuil  Tteiirogen;  nnmvly,  thai  thei/  are 
affeclimui  iif  the  tia-vtiun  mfdtia.  not  drpendrnl  Ufton  any 
ilemoHgtniled  anatomic  cliangen,  hid  revntpiixed  Iti/ the  ehamffn 
iit/unetioiuU  jioirvr  hy  whicli  tlipyart'  cliarnuterizet).  Ac- 
coniing  to  tlitu  lU-fiiihiou,  nv  miist  exclude  all  (liHcaseN  of 
ihe  iienoiis  system  tliat,  by  reastn  of  the  imturc  of  tlie 
iojury  iiral  of  tlif  symptoms  exhibited,  seem  clearly  to  in- 
volve anatomic  ehaiiges  in  the  nervous  tissue. 

[The  tenus  "  fiiuctional "  and  "  ot^nic,"  while  indis- 
pensjthle  for  clinical  purjxjfies,  rent  on  au  uncertain  foun- 
dution.  Palhuli^tc  inquiry  is  constantly  revealing  a 
oiuterial  Imsis  for  disorders  previously  reganlefl  as  func- 
tional. It  is  oxtreiiiL'ly  probable  that,  in  many  of  the 
«««*  thai  are  put  in  the  rubric  of  "traimiatio  iiennwi.s," 
the  symptoms  following  svvcre  traumatisms  are  due  to 
such  demonstrable  Icifioiis  in  the  wntral  nervous  system 
as  cHpillary  liemorrhsKeK,  ymall  foci  of  softening,  etc., 
wth  their  .'^efjuely.  But  imlil  this  probiibility  receives 
mon?  [Misitivc  deniotif^tmtion  than  it  has  as  yet  oi>taine<l, 
such  I'a.ses  must  amtiniie  to  be  callcil  "  functional "  or,  at 
best,  "  unclaflsificd." — Ed.] 

It  is  worthy  of  note,  too,  that  functional  neurosea  do 
not  develop  as  a  result  of  tnmmittism  except  in  prediir- 
[xwcd  individuals — subjects  of  a  nervous  heredity,  alco- 
lioliiim,  etc.  For  while  "  stntug  natures  are  able  to 
withstand  mental  shock  without  wavering,  weak  natiii-es 
succumb  to  physitnl  or  psychic  tranniatism," 

[This  statement  requires  qualification,  for  in  the  ex- 
perience of  the  editor,  cases  of  severe  functional  nervous 
disturlianecs  following  fright  or  slight  injuries  develop 
when  there  is  alisolutely  no  prt.-^lispo-'ition  demonstrable, 
either  in  the  ])alicMt  himself  or  in  his  aiiceHtral  history. 
This  is  true  of  both  hysteria  and  tieurafitiienia. — Ed.] 

\V()rking-meu  are  exposed  t"  the  influence  of  a  number 
of  pntlisp«>sing  and  aocidetitul  factors  favoruhlc  to  the 
development  of  fiiuctionat  neuroses,  such  as  hereditary 
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tciKli'ticies  to  nervous  diseafteM,  alcoholism,  or  epilcp«iyn 
inijK'rfet^'t  mental  aud  ptiysiciil  developmont ;  luisanitar^l 
lioHwiiig;  iMMir  and  insuffictcut  food;  worry  and  caro^ 
alcoholiu  excessts,  etc. 


I 


(a)  Neurasthenta. 

[Neiirai'tlioiiiit  imliiriil  hy  injury  or  friglit  lias  an 
fni  pathologic  history.  It  is  the  "  railwuy  sjiinL-"  < 
Erichsen,  tJie  "  railway  brain  "  of  later  writers,  aud  evei 
to-day  is  eallrd  by  tlie.'w  or  similarly  indefinite  temmV 
With  tlic  px<'(']i(iiin  of  an  unusual  proniimiifc  of  the  com-  ' 
plaint  .if  pnin  in  lli.-  i.iwk,  and  of  i.i.irhid  r<>v,a-s  refenil.le 
to  the  aci'i.lriil.  ils  .-vnip|i.iti;itii|iiiiy  is  iini<-(irally  the  «inic 
as  tliat  of  neiiriistbunia  due  to  eiiiist's  otlier  than  injury. 
It  is  a  very  frt^ueiit  souree  of  litigation  in  i>ersoi«il-ii)jurjC 
claims  iu  this  country.  When  the  eyniptoms  are  pp* 
nounpcd  and  persistent,  it  is  a  disabling  affection.  In  tb< 
majority  of  cai^es,  however,  the  jmtient  is  eventually  abl? 
to  resume  his  oceupation. — Ed.] 

This  term  designates  a  condition  of  morbid  weakness 
and   irritability  of  the  [isyeliic   aud  physical  aetivitiec 
A    neurastheuie    is   able   to    begin   physiail    tasks   witli 
energy,  but  soon  tires,  and  in  consequence  comes  i 
agino  that  he  i^'  aetually  ill. 

The  symptoms  -.ivf  as  follows:  Changes  in  disimsi-; 
tion  ;  irrilaliilily  ;  iliniiinition  of  will-pnwer  and  of  |)ower 
of  work  ;  lack  of  y«\wr  of  concentration  ;  absent-minded- 
ness ;  fatigue  on  slight  exertion  j  morbid  self-obser\a- 
tion  ;  headache ;  sense  of  pressure  in  the  head  ;  tremor  j 
flashing  before  the  eyes;  frequent  attacks  of  insonini 
dreams  of  un  unpleasant  and  exciting  nature  ;  palpitation 
of  the  heart ;  pains  of  various  kiuds ;  iinjierative  con- 
oeptions;  etc. 

Objective  eyniptonis,   sncb   as  paifsthcNins  and   exa^ 
giTiilcd    iffleM's,  arc  otU-n   pn-ii-ul,  but  ncit  ueeessarily  so. 


(b)  Hypochondriasis. 
h  In  lliis  affection  the  tmnginatioii  and  self-cilKer\"ution 
f  tlie  [latient  are  more  concentrated  on  one  sjH^^eial  point. 
Wliile  a  neurasthenic  oomplainu  tir»t  of  one  ailment  and 
tlicn  lit'  another,  sometimes  feels  l>etter,  si»metimes  worwe, 
ami  desires  to  talk  ab(mt  his  condition,  a  hypochondriac 
cling?  firmly  to  his  sjK.-cial  form  of  complaint,  and  broo<ls 
over  it  in  silence,  A  lielicf  in  abdominal  disorders  U 
especially  characteristic  of  hypochondriasis. 

A  Oise  of  Tmumalic  tfrnrmia  Foftowing  Fra^Hrt  of  Ihe  Skull  and 
Ctinfiisnen  af  the  Brnin. — A  BtoDe-cnrrier,  Ihirty-seveu  jeare  of  age, 
woa  hit  un  ttie  hpail  by  a  long  IxNird  thst  Tell  Troiii  Ihn  Hoeonil 
slory.  Tbe  ncFlitent  bappeued  on  the  S6th  of  Novemlier,  I8M8.  lie 
wua  Umt  ITtiu[«d  li.v  his  lo^^  iloctor.  then  in  the  hospitul.  He  resumed 
work  fur  n  short  pennl,  but  wuh  ciblignl  to  iliacontinne  it  on  auennnt 
of  headnche  nnd  lo  reenter  the  honpital,  where  he  was  trenled  for 
itAwfla  of  ilte  brnin.  I  examiuetl  tlie  piitient  on  the  25th  of  FeUruarj, 
1889,  mid  noted  the  riilluwing  Rjni[ilonis :  Headiii:he ;  attacks  of  ver- 
tigo; fl.-ubing  before  the  eyes;  distiirbeil  sleep;  tremor;  aiisl«ady 
l^it,  more  appaTent  in  the  huose  than  on  tho  street.  Ttie  patient 
looked  well  nourlnhed  and  in  gnod  heidth.  He  wiih  nfterwanl  ex- 
amined by  variona  alieuiiito,  nud  declared  1i,t  some  lo  lieKnillj  ofsim- 
[Lion  1  after  ninch  efTort,  houevcr,  be  obtuiued  an  alluwiince  busetl 
iO  $  inoapacitj  Tor  self-aupport. 
(c)  Hysteria. 
[Of  all  diseases  for  which  com|)ensation  is  sonjtht  at 
f,  none  is  subject  to  siuh  gross  misconception  as  tnui- 
matic  hysteria.  It  has  a  well-e«tal>lished  and  characteristic 
Mympt<imat*>togy,  yet  it  seldom  is  rew^ized  by  physicians 
generally  in  this  conntrj-.  It  is  essentially  a  mental  dis- 
bnt  since  its  most  striking  manifestations  arc  pliysical 
g.,  paralysis,  blindness,  loss  of  srnsibility,  roiilriictur,-, 
,),  the  patient  has  llic  ap|H.>arani'e  of  a  liadly  crlpplid 
.n  rather  than  of  a  person  suffering  \\<m\  perverted 
psychic  functions.  The  result  is  lliiit  ignorant  or  cornipt 
perls,  and  jnries,  formiilali-  their  opinions  on  the  appear- 
ice  of  the  plaintiff,  witliont  stopjiing  to  inqnire  us  to  the 
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true  niitiirc  nf  tlic  disorder.  Aa  a  (Viiiscquence,  oxoessive 
verdk-ts  are  rendon^d  tlie  iilainlifi',  on  t)ie  liypotliosis  that 
the  injuries  are  incurable  and  permanent  Now,  it  cxa 
not  be  denied  that  oa  a  result  of  improper  treatment  or  of 
unfortunate  environment  traumatJe  bysteria  may  lieconie  an 
ejitremely  rebeltioua  affection  ;  but  it  sboutd  l>e  admitted, 
witb  equal  caudor,  tliat  the  psychosis  is  essentially  ciimble 
in  its  nature,  and  that  tlie  majority  of  the  patients,  with 
time  and  proper  care,  get  well ;  and  that  verdicts  rendered 
on  the  hyiH>thesi8  that  the  plaintiff  is  ruined  for  life  are 
unjust  in  the  extreme.  This  subject  deserves  more  atten- 
tion tlian  it  receives.  The  disease  comes  fretjuently  to  the 
notice  of  physicians  wlio  liave  t^>  deal  with  disonler^  of 
the  nervous  system  following  accidents,  and  it  is  particu- 
larly liable  to  lead  to  litigation. — Ed.] 

The  term  hysteria  denotes  a  condition  dcpentletil  upon 
morbid  uu-tdnl  i-onccf)fiGtm.  If  a  hysteric  patient  dreams, 
for  instance,  that  he  has  been  run  over,  tie  believes  on 
awalieiiing  that  the  accident  has  really  occurred.  The 
disease  is,  therefore,  of  a  p»i/chic  nature,  tlie  morliid  oon- 
cepCions  on  which  it  is  groundetl  being  called  forth  by 
su^Lrstinn.  These  conceptions  give  rise  to  innutnenihle 
functional  anomalies,  both  motor  and  sensory,  wliieli  are 
not  based,  so  for  as  can  be  ascertained,  on  any  oi^nio 
changes.  Hysteric  patients  are  very  ansceptilile  to  sug- 
gestion and  to  autosuggestion.  New  idc.is  and  <«ncep- 
tions  are,  therefore,  verj-  readily  awakened  in  them,  and 
they  are  easily  influenced  by  strangers.  Their  decisious 
are  not  to  be  counted  on ;  thoir  attltiule  toward  their 
associates  is  capricious ;  they  are  moody,  irritable,  absent- 
mindi^,  and  likely  to  acton  impulse. 

The  physical  symptoms  of  tlie  diwease  may  be  (I)  pcp- 
mancnt  (stigmata)  or  (2)  periodic  (hysteric  attacks). 

To  the  first  class  belong : 

/.  ffrmuinrMli'vh,  complete  loss  of  onlinary  sensation 
of  one  half  nf  the  hiMiy  ;  |K>ssibIy  also  insensibility  to  pain. 
The  sense  of  taste,  of  smell,  and  of  hearing  may  be  abot- 


.1 


nrsTEnrA. 

ished  on  the  affwtMi  side  ;  tijere  may  l>p  piirlial  color-lilind-j 
mss  uud  retraetiim  of  tlie  viMial  field, 

J.  Hypereethemi. — This  may  ftfiect  all  of  one  side  of  tin 
IxMly  or  only  parts  of  the  same.  Hysteric  atlucks  may  b 
brought  on  by  pressure  on  the  hyperesthetic  areat-.  Variw 
morhid  scusations  also  iK-tong  to  this  class,  such  a 
globus  hystericus,  for  instati<«. 

S.  Hyttfric  para/tfseit,  which  may  diHai)pear  as  suddenly  ' 
as  they  develop. 

4-  IIi/iiUtIc  (hntrti^ures. — Ilifstfrie  eonviilsire  aHwkn  are 
DiaiiifcstHttons  of  central  irritation,  exhibiting  the  most 
varying  forms  and  combinations  of  forms.  The  attacks 
u'nsist  of  clonic  and  tonic  ^pa^nis  of  the  extremities  anil  the 
face,  tlic  latter  being  distorted  by  grimaces,  while  the 
patient  alternately  laughs  and  weeps,  and  assumes  strange 
postures.  Halhieinations  frequently  accompany  the  at- 
lackii.  Hystt'ric  convulsions  ilifler  fn)m  thme  of  true 
epilepsy  in  not  being  accompanied  by  the  deep  coma 
ehnracteristic  of  the  latter  disease.  In  hysteria  consciomi- 
ness  is  invariably  retained,  and  the  reflexes  an-  not 
afTected ;  the  ]mtients  u.'iniilly  fall  with  the  least  {tossible 
injury  to  themselves,  while  epileptics  fall  face  downward. 
Hysteric  patients,  furthermoi-e,  can  l>e  aronsed  from  a 
oonvuUive  attack  by  gentle  shaking  and  by  sprinkling 
with  cold  water. 

The  treatment  of  hysteria  should  chiefly  be  directed 
t'>W!iril  the  removal  of  nil  influences  calculated  to  euconrage 
the  morbid  feelings  of  the  patient.  Work  is  usually  the 
(»cst  thcra|xnitic  agent  for  a  hysteric  or  neurasthenic  work- 
ing-man, and,  for  this  reason,  in  estimating  the  insurance 
nilowaneo  it  is  advisable  to  avoid  a  high  rate,  whenever 
feasible,  in  order  to  compel  the  jiatient  to  work.  A  high 
rate  of  insumnce  encourages  the  patient  to  believe  himself 
to  be  seriously  ill,  wherww  if  he  is  obliged  to  go  to  work,  his 
morbid  conception  will  he  overcome,  and  his  recovery  will 
ensue.  It  is  characteristic  of  accident-neuroses  that  the 
mind  of  the  patient  is  almost  altogether  occupied  with 
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qiK^stioiig  relating  to  the  accident  and  alt  that  ap|>ertaiiis 
it,  and  to  tlie  rate  of  insurantv  to  be  allowed. 

EpUfjuty  not  infrequently  develops  as  a  eetiuel  of  injiii 
of  the  head,  especially  in  cases  of  depresfi«I  fracture  en- 
tailing irritiition  of  the  bratn-iioriex  by  reaeouofa  thicken- 
ing of  the  bone,  a  cicatrix  in  the  meninges,  or  an  inflam- 
matory procefis.  It  is  also  observed  a»  a  result  of  the 
cicatrization  of  wounds  of  the  scalp. 

A  typical  epileptic  attack  is  iuaugurat*^  by  an  »» 
(headache,  vertigo,  naut^ea,  geuerat  discomfort,  etc.). 
ftddition  to  the  convuliiious,  which  are  both  clonic  and  tonic 
in  nature,  the  attack  is  characterized  by  the  following 
symptoms :  unconscioa-*nesR,  loss  of  reflexes,  foaming  at 
the  mouth,  biting  the  hingue,  and  clenched  fists.  After  the 
attack  passes  off  the  patient  fecLs  dazed,  nauseated,  de- 
pretised,  and  generally  unwell.  This  condition  may  persii 
for  some  time.  Of  the  attack  iti^eW  the  patient  has 
remembrance  whatever. 

Epilepsy  can  in  some  oases  be  curwl  by  trephining  and' 
by  removing  the  irritating  cause.  Predisiwsition  plays 
less  important  a  part  in  the  etiology  of  thin  disease  than 
other  nervous  diseases  following  traumatism.  An  alco- 
holic heredity  is  an  es[)ecially  strong  prwlisposing  factor. 
Epileptic  attacks  may  be  bruuglit  on  by  jieripheral  injuries 
as  well  as  by  injuries  to  the  head.  M 

muiUraiive  Gate, — \  painter,  tweiit;-nine  ycara  of  age,  who  haa^ 
(VniQeDtlj  suffered  from  ]eai1-]ioiaouinK,  fell  fn>ra  a  height  of  tneut^] 
Die  feet  od  the  30th  of  April,  1RB9.  heswa  :  fraelHrr  of  tkt  bate  o/ 
the  tkutl  with  paralsain  af  the  left  arm.  The  pittieiit  wus  treated  Tor 
one  month  iu  the  hospital  sJid  for  Ronther  month  in  the  diapensarj. 
He  llien  rcHiiToed  nork.  On  the  4th  of  8e)itember,  ISSD,  he  nas 
Bf^in  examined  with  refeTence  lo  insarance,  becanse  of  b«sdache  nnd 
dlzxiueag.  On  the  11th  of  NoTeiuber,  1889,  he  felt  entirely  well,  and 
resnmeil  work.  He  wns  then  considered  to  be  fullg  capable  of  atlf- 
mppOTl.  On  thu  16th  of  March,  1895,  he  mffcred  an  rpilrplk  allaek, 
which  was  repeated  at  intervals.  The  connection  between  the  accident 
anil  the  epilepsy  was  proved,  and  he  was  allowed  lOOS  ii  " 
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Injuries  of  the  Fac«. 

Slight  «»H/(«i"oji«of  the  face  heal  without  difficulty,  iiule^s 
they  occur  in  connection  witli  eonctiSF^ion  of  the  brain  or 
injuries  to  the  nen'es.  They  do  nut  hinder  the  patient 
from  worising,  or  do  so  for  a  very  siiort  time,  and  they  are 
often  not  reported  at  all. 

Severe  contusions,  on  the  other  hand,  are  Hkely  to  he 
associated  witli  fractures  or  with  ujneu»!:ion  of  the  bruin. 


Piaure  3ahows  a  norkmaa,  tbirty-sevea  ye«i«or  age,  whosnffered 
n  roii/iuiaii  of  the  right  cheek,  as  a  nsult  of  it  blow  Troni  the  bauille  of 
a  ivbeellurrow  that  was  orertumed.  The  accident  occurred  on  July 
17,  1887.  The  patient  developed  »  typical  case  of  traumatic  neuroeia, 
Hourdiug  to  Oppenbeini ;  and  1  have,  thereTore,  tried  to  show  his 
(adal  fxpreasioD  id  a  photograph.  Mental  depresBJon  wiw  u  very 
proniineiit  Teature  o[  the  cnse.  This  paticDl  was  by  many  ubserverH 
considered  to  be  gailty  of  sinmlation,  unil  the  medical  faculty  of  the 
Berlio  LTpiversity  wrote  nn  opiriiiin  on  his  case  in  1691.  This  opinion 
can  be  found  in  the  ''  Aerztl.  VereinsblHtl,"  and  also  iu  the  "  A.  N. 
d.  R.-V.-A."  of  the  Qrst  of  October,  1897.  (Compare  with  TraQraatic 
. .  Neuroses.) 
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PLATE  5. 

FUi,  I,— Adherent  Scar  Over  the  Left  MaUr  Bone,  Fotio' 
ing  Contusion  and  a  Probable  Fracture.  The  smr  is  vcir  i 
parent  in  the  picture,  ns  is  also  b  thickening  of  the  malar  bone  aad 
cvnjanctivitis,  which  is  more  marked  on  the  lell  side.  The  led  eye 
aeeu  Ui  be  ivHtering.  The  patient  was  n  vturkniHii,  forty-nine  yean 
oKe,  who  WHS  atruek  ou  the  left  cheek  by  a  boanl  thatftJI  l'rom>hFi| 
of  iilmnt  Bft;  feet. 

SphpUmi. — Pain  ou  th«  left  side  of  the  face ;  lieiidsclio ;  diixiiia 
toothikche,  especially  doring  Diastiention  ;  losa  or  the  sense  of  sni' 
un  the  left  aide  of  the  uoae.  la  examining  the  patient  the  const* 
lavrinMticm  uiid  n  loud  sunfflin);  were  very  noticeable  points. 

IHagitimt. — Neumlgia  ol'  the  left  infra -orbital  nerve.  From  nii 
HOge  the  tjest  reealla  were  obtnined.  Diriaion  of  the  nerve  and  looH 
ing  of  the  Bear  giive  no  relief.  For  two  years  the  incaimrity  for  ae 
support  was  reckoned  at  50%  ;  one  year  Inter,  complete  iiiraivicity. 

Fmi'itK  2  Represents  the  Narrow  Entrance  of  the   RIeI 
Nostril  In  theCaae  of  Compound  Fracture  of  the  Nasal  Bont 
Referred  to  in  Connection  with  and  Illustrated  by  Figure 
The  patient  coiiipNiiiinl  of  ititliiiilty  in  liri'athiUK,  nnd  ivux  <>lill};ti) 
a,  long  time  to  breiithu  1hn>ii;jh  his  iiioiilh.     Liiter  on,  the  diflKiiIt 
gnidually  disappeared.    The  picture  was  tnken  nix  years  after 
accident.     He  was  receiving  10%  allowance  ;  about  dghteen  moi 
later  he  fully  recovered  his  capacity  for  self-snppurl. 


Wonnii»  of  tlic  &ce  ure  of  grt'BUT  imiMirtaiicc,  [tartl] 
liecaiiwe  tln^y  iirc  eapt'cially  siitijcpt  to  infection  liy  ery 
Btpelas,  partly  bt'csiise  oi'  tlm  riuli  uen'C-supply  of  t' 
fuce  and  of  the  danger  of  injury  to  tlie  Banie.  Dee 
(rounds  may  involve  the  facial  or  trigeminal  nerve,  aud  « 
give  rif«  to  uciiiiilgin  or  paralysis.  Deep  eicatriwfl  m^ 
press  on  underlying  norvp-ln*anrhes,  causing  painful  spaeni 
of  the  faeial  nniseles  and  invulnntary  Infriniutiou.  Injur] 
to  tlie  ophthalmic^  braneh  of  the  facial  nerve  causes  lagoplji 
thalinos  (imju-rfect  closure  of  the  lids),  as  a  result  ol 
whieh  the  eye  is  exjyosed  to  the  danger  of  the  entrance  of 
foreign  bodies. 

Burns  of  the  face  euused  by  boiling  water,  freshl] 
slaketl  lime,  explosions  of  spirit  or  kerosene  lani])s  or  of 
gus-pi[ie»,  t'te.,  are  likely  to  lead  to  (SFteiw'ce  cicrtiricial 
growth  and  consequently  to  facial  deformiiies,  vhich   iu 
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leiiis^c-l vt'S  fioiiifwlmt   incajMieifnto   the   psitiont    for  sclf- 
ipiKirt.  csptMi^ially  in  the  {.sex  of  a  woiiiaii. 


Fracture  of  the  Bones  of  the  Face. 
Fracture  <.f  the  nasal  l..mc>  in;i_v  l.c  .■;iiik-,1   l.y  striking 


failiLiir-lijiTl-s.      The 


njurv  resulU  not  only  in  oxtLTiml  liefomiity.  but  fre- 
qiifntly  alsi)  in  a  iiurrowing  of  ihu  iiji-ial  orilice.  The 
patjeiit  c<>mi>luin>^  of  diftii-uhy  in  breuthtiig  nnd  is  ofttn 
ubli^;od   tu   breathe   through   hiu   mouth.      A   tliorou^ 
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PLATE  0. 

A  Case  of  Paralysis  of  the  Sympathetic  Nerve  on  the  Left 
Side,  with  Atrophy  of  the  Co  ires  ponding  Side  of  the  Face.^ 

Od  Ul^  uDcl-UkI  side  ol'  tlie  ln<'«  in  Heeii  u  ilintin'-t  iliQi-ieJite  iu  (^luring 
from  that  ul'  tlie  up|JOsit«  Biil«,  which  ithowH  u  heallhy  red  ;  tlie  lelt 
side  is  vviduDtly  at^Dphil^d,  tlie  eyelid  diuopa  aligbtly,  and  Ihe  whole 
side  or  the  tnix  is  corered  witb  a  prul'use  HweaL  The  patjeut,  nbo  is  » 
moBoa,  Uny-une  yearv  of  .i)^,  when  passing  »  baildiii){  was  Btniek  on 
the  heitd  und  back  by  a  niuu  falliug  I'totu  Ihe  foarth  story.  This  bii[>- 
pcDed  oit  Dwembrr  SO.  I8»3.  For  tbiee  weeks  be  waa  treated  in  tlie 
hospital  ;  aRer  that  at  home  1  eiamianl  the  palieat  ou  Marrh  IB, 
1BII3.  He  was  n  mnii  of  middle  beigbt  nnd  stroug  hnild.  In  addition 
to  the  fadal  nnomiillis  previonsly  noted,  there  wub  a  spustlo  paralysis 
or  hath  lower  extremities,  more  marked  on  tberi^lit  side  ;  tlie  patellar 
reaexeswereexaj{gernl«d  nn  both -siden  ;  on  tbe  nght  BideexamiuatJon 
inditceil  tiluiitK  spiwins.  The  patient  was  nnable  to  move  his  rijjht 
hip-joint  because  of  tbe  pniiieansed  thereby,  and  he  walked  with  diffi- 
cntty,  witli  the  aid  of  two  canes.  He  was  mentally  iulact.  Incapac- 
ity for  8eir-«npport,  100^. 


examinatioD  should,  Iiuwever,  Etlwnys  be  made  iu  tlie^ 
cases,  HJiice  other  factors,  micli  as  polypi,  syphilitic  ulcers, 
etc.,  may  ia  reality  cause  tlie  difficulty.  Fracture  of  the 
nasal  Iwnea  iuteri'eres  with  work  only  for  the  first  few 
weeks  after  the  accident,  and  in  some  cases  work  is  not 
iuterruptod  at  all.  Permanent  iDcai>aci^  for  self-supiiort 
is  seldom  rewarded  unless  a  striking  degree  of  deformitjr 
follows  the  injury  orunless  it  is  complicated  by  simultane- 
ous injury  of  important  neighboring  parte. 

Fignre  4  illnslratea  the  cnae  of  a  boy  of  flfleen  wlm  wan  injnreil  by 
a  fulling  weight  that  caused  a  compound  I'tiKture  of  Ihe  iishsI  boncn. 
Very  little  deformity  is  nppiirent ;  the  chief  dilBcnlty  coDcerned  hia 
breathing.     The  appearance  of  tbe  right  noHtril  is  abowu  by  Qgure  'i. 

Fracture  of  the  zygoma  rarely  oc^nrn  except  in  connec- 
tion with  frarture  of  the  superior  maxilla  and  other  bones 
of  the  hejid.  Among  my  rases  there  wen;  five  of  fracture 
of  the  zygoma  alone  (without  fracture  of  the  skull).  Some 
were  ciiused  by  direct  blows  from  falling  objects,  others 
by  falls  from  a  height.  If  the  fracture  is  a  commimitcd 
oue,  it  ia  regularly  cunijilicated  by  lesion  of  the  iul 
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orbitnl  nerve  or  of  a  branch  of  tlie  facial  nervi'.  When 
the  i'ormer  is  iuvolveH,  the  patient  is  likely  to  becoiue  a 
sufferer  from  tic  douloureux,  as  a  result  of  which  he  may 
at  times  be  completely  incu|taeitate(l  for  work.  In  some 
ca»es  spasms  of  tlie  facial  muscles  may  be  observed  years 
afW  the  accident ;  these  are  likely  to  cause  more  or  less 
pain,  but  may  be  quite  paiulcHS. 

In  respect  to  treatment,  eume  benefit  can  usually  be 
derived  from  warm,  moist  compresses,  Priessnltz  band- 
ages, careful  massage  aloug  the  course  of  the  painful  nerves, 
and  weak  galvanism.  If  the  pain  is  intentie,  morjihin, 
antipyrin,  and  similar  remedies  should  be  administered. 

Tfie  tlegree  of  incapacity  for  8elf-8np|)ort  is  usually  pro- 
portionate to  the  pain  ;  in  severe  cases  tlie  {mtient  may  be 
totally  unfitte<l  for  work. 

Fracture  of  the  Superior  MaxHU. 

This  lesion  occurs  alone  only  in  rare  instances,  but  it  is 
often  ollse^^'ed  in  connection  with  fpactnrcs  of  the  nasul 
bones  ami  zygomatic  arches,  as  well  as  with  fractuix-s  of 
the  skull  in  general. 

In  ciirpenteni  and  drivers,  among  otliem;,  we  frequently 
meet  with  compound  fractures  involving  both  the  malar 
bone  and  the  superior  maxilla.  In  the  one  case  the  injury 
is  due  to  blows  from  fulling  objects,  and  in  the  other  to 
kicks  from  horses,  etc.  Subjective  symptoms  are  tooth- 
ache, headache,  pain  on  mastication,  and  distri'ss  from 
loose  teeth.  Objectively,  we  often  find  loose  teeth  and 
elianges  in  the  shape  of  the  broken  jaw,  but  more  partic- 
ularly in  the  alveolar  process.  The  lesion  itself  does  not 
unfit  the  ]iati<-ut  for  work,  but  the  pain  \»}  which  it  gives 
rise  may  do  so. 

Fracture  of  the  Inferior  Maxilla. 
The  under  jaw  is  fretjuently  fractured  either  alone,  by 
[:fiills  or  kicks,  or  as  an  accompaniment  of  fractures  of  the 
■  aW  CMiBcd  by  falla  from  a  height,  cavings-in,  etc     In 


DISEASES  CAf/SED  BF  ACCIDEKTS. 


PLATE  7. 

Contracture  of  the  Left  Trapezius  In  Consequence  of  Sevt  _  ^ 

Contusions  of  the  Lett  Side  of  the  Head  and  liody.^,SH(nat, 

liy.'iteriii.     Complete  incapacity  I'lir  )ieir-Hiiji|KiTt,  partly  iIul-  U>  cuiiipll- j 

A  painter,  thirty-eiglit  years  of  n^fi,  fell  Inwkniinl  fifom  •  «_ 
Ibidiug  about  dllf  feet  liiK^  no  April  'iO.  1869.  Leaiuiis :  severe  IL 
tiiHiotisof  th»  luft  side  ur  the  body,  complicuted  l>y  fmctare  or^ 
ribs  uiid  injury  of  the  liiuu ;  coutosiou  of  the  1e(t  snapula  tuicl  of  t 
left  aide  of  the  head,  coiiipliutlfd  hy  cancugaion  of  the  brain. 

He  reinoiaed  ia  hospital  over  three  iiiontlm.  The  illtiRtmtioo  ahows 
a  peculiar  position  of  the  left  alioulder,  the  heart,  and  the  left  arm  ; 
hIso  some  snollea  veins  on  tlie  lelY  side  uf  the  clirat  uiid  left  arm.  He 
rcn-ived  100  %  innnrniice  nllonance,  Imscd  nn  Ins  pleuritic  diMtiirb- 
oncea  as  well  an  tlie  mitsf  ular  rontractare.  He  hns  l>een  suspected  of  ' 
Himalatiou.  as  he  is  siiid  lu  assuiiie  a  more  normal  position  at  times.      I 

sneh  instances  the  fracture  is  due  to  dirt'ct  viulcnw ;  it" 
may,  however,  occur  as  the  result  of  imlirtt*  violouce,  as 
ill  cases  of  violent  compression  of  tlie  head,  or  wlieii,  as 
(jccaaionully  happens,  the  corouoitl  process  is  torn  iiff'  l)y 
violent  contraction  of  the  temjMiral  muscle.  There  were 
ten  ca.'ies  of  fracture  of  the  inferior  maitilla  among  the 
cases  in  my  list,  all  of  them  ioolutetl  losiotiu,  caused  by 
falls  from  a  height,  and  all,  so  far  as  could  lie  ascertained, 
due  Ut  direct  violence.  The  injury  is  liable  to  be  followed 
by  vertical  or  lateral  displacement  of  the  fractured  parts 
of  the  bone.  The  displacement  may  be  nppawnt  e 
nally,  but  can  best  lie  determined  by  exiiminiug  the  lin 
of  the  t«eth.  In  mastication  or  nn  o]>cning  the  n 
the  deformity  is  of^cn  unplensnntly  noticeable. 

Psrtulo-arUiroiie«  in  this  situation  interfere  very  decjd 
ediy  with  the  action  of  the  jaw,  especially  in  mastictttioi 
All  motion  of  the  jaw  is  painful,  and  the  nmscles  of  t" 
affected  side  liocome  markeiily  atn>phic. 

Dislocation  of  the  Inferior  Maxilla. 
This  lesion  is  very  rarely  seen  in  accident-practiiv 
In  one  com  thut  eamn  nniler  my  nliserviilioii  the  palieut,  a  c—  r- 

ter,  thirty-Beven  years  of  ngc,  IimI  ralleii  bnckwnnl  frotn  s  scaffoldiu^. 

Tlicnnderjaw,  which  wiis  disloeutiNl.  wiut  act  immediately  after  t£»'l 

neddeut,  and  a  perfect  recovery  resulted. 


<1 
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THE    VERTEBRAL   VOl.UMK. 


InJurteB  and  Traumatic  DUeases  of  the  Neck, 
ijiirii's  nl'  the  atilerior  portii.m  of  t}ie  net^k  iire  vory 
seldom  st't'H  iiloiie  ;  they  uriiiiiUv  iwciir  in  (imncction  witli 
ii)jiiri<s  of  the  liwiil  aud  face  or  tnf^tliLi-  witli  ;i  f'nicture 
or  disUtcation  of  the  clavicle.  Dircrt  iiiimii.-;  nf  tlic  nwtk 
may  be  caused  hy  ucplotiioiis,  iiii>st  fivijikiilly  in  the 
cMturiie  of  mining  or  building  ojK'nttiuiiii  U>  which  blasting 
is  incidental.  Bums  of  the  neck  are  fnHjuenlly  canned 
liy  the  explosion  of  alcohol  or  kerosene  tamps,  8n<l  muy 
lead  to  M)ntrHctUK»  causing  wry-neck.  Severe  injuries 
of  the  neck  involve  great  danger  to  the  imjiortuiit  struc- 
tures and  organs  that  it  containn,  often  entailing  grave 
c<jnsec|uena.-tf — a  fact  i^uaily  uiidersUiod  if  wo  remember 
the  anatomy  of  the  part. 

The  muiK.-les  most  inhject  to  morbid  cluinges  after  tran- 
miitism  of  the  neck  arc  the  Htern«M;lcitioinaMti>id  and  tlic 
tnijiezins,  Contniclures  of  these  inu.-^let*  piinluco  wry- 
HCf-k  (caput  obstipum). 


il.  THE  BODY. 
THE  VERTEBRAL  COLUMN. 
Atiattmieophyiiiabigic  OHuufmifwMU. — The  vertebral  colnmu  hna  the 
rnni'tion.  sniong  otiiers,  of  snpporting  the  weight  of  the  bod;  aiiil 
pruvrving  iU  ImUnn^.  anil,  in  ncconlanre  with  thin  fUuotion.  it 
pmteuts  rertniii  normal  curves.  If  we  look  at  a  liviog  fannian  being 
from  Ixthind,  we  iiute  thiit  the  upper  ilurail  region  of  the  spine 
uppciirs  niavcx,  while  thr  eervlml.  lower  clnrsiil,  and  Inmbar  rrgiuDB 
appeiir  cnucavr,  Departiinii  from  these  nnrmnl  rnrveit  oeciir  among 
imluNtrinl  workere  an  the  t«iu1i  of  special  work  lo  the  rc<|iiin.'iiieiit« 
uf  which  the  Kpiiie  bns  adapted  itself.  This  is  npedatly  the  rase  if 
tbe  work  in  qnestion  entails  a  one-aided  activity.  The  vertehnil 
cnluiiin  of  a  Ht(in(^.«irrier  serves  as  nn  inslnniv  of  micb  changes  ;  fb« 
i-erviwil  regiuii  in  likely  lo  be  marici^ly  convex  poHt^riorly,  tlie  upper 
ilorvit  iviftKTi  il  kyphoHmliotie,  while  in  the  hiwpr  doraal  nlid  lamlmr 
i..-ioiis  iiiriliisi-  i-  appnrfnt.  The  position  of  tlir  srapnlai  iiufl  arma, 
I'Mlii-  i"li  I-  .mil  lower  extreinitien,  in,  moreover,  utTondarily  afleetod, 
fifnti  (if  itb(irtening  aome  pnria  and  of  lengthening 

e  of  defarmitf  of  the  tluiriz  '        ~  ~ 
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Hpiue  was  int-Ttuiscd  rxacU.y  114  em.  in  leiigtli  in  n  man  tweuty-foiir 
yeus  of  age,  Uie  iiieaailrBiiielitH  itunililiug  the  ilUMlire  I'ruiii  tlie  attaa 
to  tlie  end  ill"  the  «in;rniu.  Tlie  iuusclt«  ol'  the  hack  are,  iif  conree, 
intiudod  in  the  Htretuhiag  of  tht-  posterior  |Hirt  of  the  spine.  Dnriti); 
Uie  pnwcBs  of  oDteflexinii  the  iirtiuiilar  procesaea  iifeoiih  vertebra  );Uile 
upwunl  on  the  correBpoDdirig  processes  of  the  vertebra  uoxl  lielow  it, 
the  (vIkiIb  ipiiie  being  ut  the  aume  time  slightly  nitalal  ou  ils  traoa' 

In  executing  the  inoTenieiit  or  forced  unU-'Qeiiiiii  tite  thighs  are 
llxed  and  both  hips  tukc  pari  iu  tlie  process.  In  yoniig  persons  the 
uugle  tliuK  roriued  between  trunk  and  thighs  ci|nn1s  about  75  degrees. 
On  iiutelloxian,  lo  wliich  the  weight  of  the  btiily  MintribateB.  the 
nbdomiiml  nuiwJes  conlniet,  eKpetially  the  reutus  and  iliopsuus  of  eatdi 
side,  while  the  ninscles  of  the  back  are  stretiriieil.  Kveu  while 
stretehed  these  innacles  are  to  a  uertaio  extent  contmcted, 
tlon  HgainM  fiklling  ovet  furward.  Since  the  spinal  oilumn  ia  leogth- 
ei>eil  piisteriorl,v  ou  Bexion,  we  nuiy  asHunie  tliat  it  is  shoriened  anteri- 
orly to  the  surne  extent.  The  opposite  conditiuiioblHiiw do  retroSexiou, 
tlie  intruvortebral  di"cn  Iwing  niriipmiseHl  jHisteriorly,  while  unteriotly 
they  anj  freed  froiii  |ir.i>.siir(-.     Tlir'  ni-iii-iiiiir  priB-efwesof  eAi-h  vertebm 


glide  downward  i 
below,  while  the  -^jiii 
oppoeiie  to  that  i\liii 
proccHxes,  those  ol'  1 1 1 
iMtsocral  finsa  of  llu- 
R«tniBexion  m  el 
Inmbur  region  takiii  ( 
goes  relatively  little 
not  be  nndeiTLited. 
region, mc^nriug  fmni  the  UiIh 


'  ihe  vertebra  .. 

II  iiii-MiM'  iixia  in  tbedirertlon 
.  ,1.  iiipii.     Tbi-  last  iwn articuhu' 

I .    ■ .  "iiiDi.  ;;liil^  down  iulo  the  lum- 

i]ili~1ii'il  ill  tlie  cervical  region;  the 
■I  pnii.  H'hilp  tlio  don«il  region  under- 
>lMri'  ill  the  proress,  however,  abonld 
.wi^ulj-t'iiiir  yenra  of  age  the  cervical 
vie  of  llie  ftlhui  to  thcapiiHMis  procea* 
of  the  seventh  cervical  vertehm,  was  shortened  posteriorly  by  7  cm,, 
while  the  dnrsnl  and  lunilKir  region  together,  mensnring  from  the 
Bpiniius  prucetia  of  tlie  st-vnilh  crrvicul  vertebra  fn  the  end  of  tlie  s»- 
crnm,  was  ehorteiml  iiy  ■phI\  fi  im.  Tbo  t<it;il  ahnrlening.  therefore, 
was  II  cm.  Miivctm-iii  in  iIh'  lii|i-i<iiiil  ilm  inM  r<  l rude x ion  is  normally 
very  alight,  beinn  i;iimMi  llimirLl  li\  tin-  ji'iuiu  of  the  iliofemoral 
ligament  TheloiiL;  iiiu~<  Ii-mii'  ilii-  lurk  i''>iii rui:!,,  while  the  iibdom- 
iuul  nitiscle!>,  eapvciull.t  llic  ml  ii,  .mil  llli)|iMii>s,  are  Htrelched. 

Lateral  flexion,  if  we  Iciive  the  ccrvictd  region  out  of  conaideratinn, 
ia  exeeated  nlniost  atti^ther  in  the  Inmbnr  I'egion,  or,  ralber,  in  the 
Iniobar  region  aud  the  two  lowest  dnrsul  vertebne.  Pure  lalenil 
flexion  without  mtalion  nin  Ik  carried  to  an  angh-  of  150  degree* 
withont  niiidi>lil1ii'iiIK  1>>'  ;k  man  of  middle  age.  Idttcrnl  tIexioD  with 
rotatinii  i^  :n  i  iitii|pli>l[f  il  ii'i  (lie  action  of  the  «emi«pin»lis  doisi  and 
multilidii-  -iii"n'  "I"  ■"<•'  '-iilf.  and  can  be  carried  to  an  iniRleof  130 
degrees.  Tin  mli'ni  i  lrl>r.il  disrs  are  thnreby  comprcHscd  on  the 
Hexed  slile.  Duriny  ibis  movement  the  articular  priioi-asea 
flexed  side  gliile  niiiiiewhiit  downward  on  the  aidea  of  the  priH-csses  of 
the  vertebra  next  abnve  ;  the  nrticubr  pnMXiisea  of  tlic  oppoaite  side 
(that  which  is  stretched)  are  («rreapondiugly  elevated.    The  confoTm»- 
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tiun  of  (lie  boiira  tiiakea  tbis 
The  sloDl  or  the  ui-ticiilikr  aurfacea  nt  the  nnirulnr  tiiwuswit  precluilM 
deep  lateral  Qcxion  wil.liuat  rotation.     The  iuuhcIbs  that  take  purt  in 
Ixenl  Sexion  nre  tlie  iuterlnknsTeraales,  axid,  iu  the  dorsal  riigioD,  tbe  4 
intvnuil  intercoibils  as  well.  I 

UotHtiou  of  the  spian  U  chiefly  prodaced  by  moMulur  HCtAuii  ;  the  I 
cervical  r^ion  is  iniwl  ailupl«l  to  tliU  moTemriit,  whith  '\*  exccated  1 
with  greater  dilfioull.y  iu  the  lumbar  region  anil  ia  least  pneailile  in  I 
the  duraal  n^uii.  T lje  artk-alor  proixnaee  move  as  foUowa  :  vi\\ 
rutatiua  lakes  [>l»te  from  left  lo  right,  the  interior  nrticiiliir  proccwi 
or  the  Iclt  »iile  of  eai-h  vertebra  are  pre«wd  Hgaiust  the  siipeiior 
artit-alar  procesws  of  the  verleinn  next  below. 

Relation  of  the  Spinal  Column  to  the  Rlba. 

The  donial  re^oo  in  the  leant  mobile  of  the  Beverul  ri'gionB  of  the 
•pine,  a  fact  whieh  \s  loi^eljr  due  to  its  couueetion  nitli  the  riljs, 
effpediilljr  will)  the  first  ten,  which,  by  their  articnlation  with  the  ] 
■tenium  in  front,  form  the  liony  framework  ol'  tlie  tliorux.  The  ribn 
lire  ronnected  both  with  the  biMlies  of  the  vertebrs  and  witll  their 
traiiBvcrne  processes.  The  h««dK  of  the  second  to  the  ninth  ribo,  iu- 
clUKive  (HimetinieB  of  the  first  to  the  tenth,  incluaive),  lLrticnlat(^  ciu-'h 
1i,v  a  double  foral  with  two  vertetine.  The  ridge  on  the  head  of  the  rib 
Beinniliu):  the  two  lucet«  lies  dune  to  tlie  intervertelirol  dii>c.  und  is 
nttochcd  to  the  hitter  by  meuua  ot'a  small  flbrmiirtiluginouR  ligiiiuetit, 
by  wbii'b  the  iirlii'.iilHr  cavity  inside  the  enpsular  ligament  ia  dividetl 
into  two  porlit.  The  rilw  iiImi  articnlale  with  the  traiisverae  processes 
of  the  I'ertehne,  and,  in  addition,  there  are  lig;imenla  paKEtJng  Ihiui  the 
ueck-i  of  llie  rilw  lo  the  tr^nsveme  proceBsea  of  the  vertebrte. 

The  riba,  therefore,  take  part  in  all  movementa  of  the  spine. 
Thmugh  tbeir  art.ii^ulntiona  with  the  hoiliea  und  tranfiver»  processes 
of  the  verlebree  they  have  a  little  independent  nction,  bnt  this  ia  very 
limited.  On  iiulf^exion  of  tl»e  apine  the  ribs  are  separated  jHwteriorly 
and  aiqiroximated  anteriorly  ;  on  relmtlexion  tbia  process  is  reversed  ; 
on  Ltteml  fiexion  they  are  approximated  on  the  aide  of  Hexion  and 
•epamt^d  on  the  oppiisitr  side.  Tlie  sympathetic  e 
the  posterior  wall  of  tlie  thorax  be>>iile  tlic  sjiine,  in 

isextwue'l  toirynry  from  fractures  of  the  tr 

rihs  near  their  verlebwl  utlai'biuenls. 

The  intemrtielilar  ligament,  as  well  as  thp  other  liiEamentoiia  at- 
tnchmenla  between  the  ribs  and  the  vertebm'  or  tbeir  processHi.  nniy 
be  bieerale^l  as  a  renult  of  forci>d  movements  of  the  spine.  8ueh  iu- 
jnriesran  banlly  be  diaguoecd  daring;  life,  unlwia  there  iaadiKlocatiun 
of  tlie  rilK  at  the  same  points  that  can  Iw  discovered  by  aid  of  X-rny 
I^lotographjt.     It  is  well,  nevertbelesa,  to   remember  tlieir   itosaible 

The  spinooH  processes  famish  ns  with  the  only  analomia  meaiis  of 
determining  the  level  of  iin  injury  of  Ibe  vertelirs  in  n  living  peraon, 
or  of  the  lesion  of  the  <»nl  or  spinal  nerves  that  niuy  lie  consequent 
IB  iniportiint,  however,  to  be  acquainted  witb  the  relation 
[  between  the  spiuons  processes,  spinal  nerves,  and  a^ments 
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p^  the  spinal  cord  ■□  napecL  to  level,  hiikv  Ihejr  ilo  not  by  nil;  iimirm 
eorreKpond  m  Ibis  parlicalar.  The  BOcniiiptiuyiiiK  talile.  iti'i'onliii;;  In 
Gowprs  (Fig.  5),  is  a  valniible  guide  iu  detenuiniug  llieae  poiut«,  its 
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well  as  it)  wttliuK  qnestions  or  motor,  sensory,  and  reflex  riinctioos ; 
wliilt  the  schema  of  Keid  (Fig.  6)  hIiowh  the  relatipn  between  llie 
ipinoiu  procteses  uid  BegtneDts  of  (he  cord. 
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Ill  all  ca»ics  >>f  ■■■.)"■'>  al!<.'('tiii}r  tin-  spinal  column  the 
question  ol'  involvcmfnt  of  tht-  cord  is  of  vital  importance 
a  short  review  of  the  traumatic  discaiws  of  tlie  (X>nl  sceins, 
thenfore,  in  place  at  this  juncture. 

It  niay  )>c  >iaiil,  s])i>aking  in  general  temi^  thai  injuries 
of  the  eoni  are  tollowcd  liy  (1)  tiensorj'  disturf^anivs  and 
(2)  mf>tor  dieturbanopH.  The  seni«ory  disturlBinces  eonHist 
iu  anomalies  of  the  tactile,  muscle,  or  temperature  senses, 
and  of  the  sense  of  pain  (anesthesia,  analgesia,  liyjwreft- 
tlie^ia,  girdle  sensation).  Motor  d!sturl>ances  are  expressed 
by  )Hiralysi.t  or  exa^erated  miiseular  activity  (muscular 
rigidity,  8]>ai^nii4,  contra<-tiirra,  neuropathic  contmctnres). 
The  vurioiiH  fornin  of  clonie  muiicutar  spat?ms  may  also  lie 
iiirrltidcd  among  the  mot<ir  distnrliances — muscle-waves^ 
fiWilliiry  ciintiiicti(ni>,  Ircmor,  tetany,  etc. 

The  ci.inliiiiiii  of  the  reflexes  is  an  important  index  to 
the  discn-<'s  of  the  c'.nl.  If  they  are  normal,  we  ran  con- 
eludi;  that  thi^  wji^lioii  of  the  cttrd  through  which  the  rctlex 
loop  {Kisses  is  iinuHeete<l.  When,  on  the  other  hand,  the 
reHexes  are  found  to  Ik-  exaggerated,  diminished,  or  com- 
pletely lost,  we  know  that  iho  part  of  the  cord  in  qnestioi 
is  diseased. 

[The  niiwt  imftortant  reflex  is  tht- knee-jerk.  Tmmedi- 
ately  after  a  severe  contusion  to  any  ]mrt  of  the  conl,  the 
knee-jerks  may  Im-  very  much  diminished  or  unohtiiinahh 
If  the  inj>in'  's  above  the  lumlmr  r^on,  the  absence  o 
the  knee-jerk  alone  is  not  sufficient  evidence  for  a  total 
transversi.-  lesion  ;  for  with  the  resorjvtion  of  blood,  and 
very  from  shock  to  the  nerve-fihci-s  and  ncrve-t^-lls, 
the  kne(--jcrks,  though  they  were  aliseni  at  first,  may  return 
or  may  lieconie  exaggerated.  If  the  knec-jorks  have  not 
retitnail  liy  the  end  of  a  we<'k  or  ten  days,  however,  it  is 
certain  that  the  lesion  is  extensive  and  severe. 

In  lesions  in  the  lumbar  regi(»i  and  lower  down,  botb 
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the  rtirii  anJ  in  the  nerve- plexus,  the  knee-jerk  ii^  less 
reliahle  as  an  iadex  of  the  extent  of  the  injury  ;  for  tliewe 
regions  art-  the  seate  of  tlie  knee-jerk  nu-ehuiiism,  mid 
even  partial  injuries  here  are  very  likely  to  destroy  it. — 

Tlie  reflexes  are  exagjienitwl  in  case  of  (1)  inereased 
irritability  of  the  gray  euhslance  of  the  cord,  us  a  result 
of  iiiflaniniation  or  trophic  di^turhanees  ;  (2)  when  the 
refiex  centers  in  the  cord  Jire  cut  off  from  the  inhibitory 
eontrol  of  the  brain. 

When  both  these  causes  act  together  in  a  given  e^ae, 
l\ic  reflexes  ure  exaggerated  to  an  extreme  degree.  The 
exajigeration  of  reflexes  due  to  fatigue  doen  not,  of  course, 
belong  ill  this  category.  Tlie  nflexes  are  diminished  or 
Ii«t  in  consetiueiK-e  of  injury  or  disease  of  the  anterior 
nerve-rootg  (inotor-iwirnlyaes),  or  of  injury  or  disease  <if 
the  (Migterior  uerve-rtx»ls  (anesthesia),  or,  furtlierniore,  in 
«)nse<)uenc!e  of  lesions  of  the  gray  siilfstance  of  the  cord 
or  of  the  lateral  pyramidal  tnicts.  The  reflexes  that  espe- 
cially dei>erve  attention  arc : 

1.  Cutaneous  reflexes : 

k(rt)  Plantar  reflex  :  Contraction  of  the  muscles  of 
the  foot  on  irritation  of  the  stole.  (Lower  part  of 
the  luniliar  enlargement.) 

(6)  Gluteal  reflex  :  Cimtraction  of  the  gluteal  muscles 
on  irritation  of  the  skin  of  the  gluteal  region 
(fourth  and  fif^h  lumbar  segments). 

(c)  Cremaster  reflex :  Retraction  of  the  testicle  on 
irritaliiin  of  the  akin  on  the  inner  surfiicc  of  the 
(high  (first  lumbar  segment). 

((/)  Alnloniinal  reflex  :  Contraction  of  the  alxlominal 
muscles  on  irritation  in  the  r<^on  of  the  linea 
alltfi  (eleventh  dorsal  segment).  [Babinski  hae 
recently  described  a  previously  unknown  patholo^c 
reflex.  It  has  long  been  known  that  irritation  of 
the  sole  of  the  foot  pnxiuces  flexion  of  the  toes, 
specially  marked  in  the  great  toe.     Babinski  calle 
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ntlcntidii  to  the  fuel  that  in  li?»inns  of  the  ]iynimidi 
tract  this  rcflcjt  is  rL-verewi :  i  c,  irritation  pro 
ilucGs  extension  (dorsol  flexion)  in  tlie  too.  T' ' 
symptom  is  a  fairly  constant  and  reliublt'  one. 
is  sj)eeially  useful  in  tlie  diagnosis  of  hysteria  fro 
I » rgianic  d  iseoee. — E  U,  ] 

2.  Of  the  tendon-reflexes  we  take  not*?  of  the  ji 
reflex,  the  triceps  reflex,  and  the  reflex  of  the  tend 
Acliillis,  Loss  of  the  patellar  ri'flcx  indicates  disease  < 
the  posterior  gray  columns  of  the  eoi-d  at  the  level  of  t 
second  to  foiirtit  lumbar  nerves. 

The  ankte-clonna  is  u  ivflex  Ix'Kmging  only  to  patht 
logic  ctmditions, 

Incoordination  isanothcrsymptom  indicative  of  dis 
ance  of  motility.     It 'depends  npoii  a  morbid  eonditioi 
r>f  the  muscle-sense,  and  is  shown  by  uncertain  and  j 
jioseleaa  movements  of  the  hands,  fingcre,  and  legs. 

The  gait  Ik  distinguished  as  jnretic,  ataxic,  and  spastic. 

Otiier  symptoms  of  lesions  of  the  cord  are  vasomotor 
disturbanees,  evidenceil  hy  lowering  of  the  tenij)eratiire,  a 
feeling  of  cold,  cyanosis  of  the  skin,  edema,  and  sonie-| 
times  necrotic  ulcers. 

Bed-sjtrc!  are  a  regnlar  nccompnniment  of  recent  tnjnriesfl 
of  the  cord.     As  a  result  jMitients  ai¥  liable  to  die  off 
eral  sepsis  in  spite  of  every  precaution. 

The  condition  of  the  muscles  is  important.  Atrophy^ 
becomes  more  and  more  marked ;  electric  stimulatioi^ 
elicits  the  reaction  of  degeneration. 

The  internal  ot^ns  affected  iu  consequence  of  injm 
of  the  cord  are ; 

1.  The  bladder. 

2.  The  intestines  (meteorism). 

3.  The  kidneys, 

4.  The  hcort  is  less  frequently  affect^'d  ;  irregularitiei 
in  its  action  are,  however,  sometimes  notice"!. 

Panilysie  of  the  bladder  is  a  common  symjitom  in  di*; 
eases  of  the  cvrd.     This  condition  leads  to  the  retentioc 
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,  iipoc>«itating  withetcrization,  or  to  iiiaintiiieDce 
giftf  urine.     The  urine  frequently  euntains  casb^,  pIio$])liat«s, 
In   the   kidney,  anemia  and  anemic  necrosis  liave 
been  olwierved  by  Wagner  and  Stolper.     Calculi  c«m[X)Ked 
of  ptiospliate  and  carbonate  of  lime  have  been  fountl  in 
the  bladder. 

In  all  cases  of  traumatism  involving  the  cord  it  is  esson- 

IUal  to  the  prt^nosis  to  learn  whether  the  lesion  is  partial 
or   complete.      According  to  Wagner   and   Stolper,   the 
symptom.'*  of  total  transverse  lesions  are  us  followi* ; 
I.  Motor  and   sensory  paralysis,  equally  marked   on 
both  side^  of  the  body. 
2.  Lairs  of  all  nervous  irritability  in  the  region  affected 
hy  the  paralysis. 
,     3.  Loss  of  the  pat<?llar  reflexes. 
In  addition  we  find  ; 
•i.   Paralysis  of  bladder  and  rectum, 
5.  Vasomotor  iMOilysis, 
Symptoms  of  partial   lesions,  according   to   the   same 
■athois,  arc : 
1.  Motor  and  sensory  disturbiuices  having  an  unequal 
dititribution. 

2.  The  two  sides  of  the  IhmIv  are  e  j>et    1      1  abl 
be  unequally  atlectcd  (asymmetric  paral)      ) 
^_      3,  There  are  signs  of  both  motor  ani  senh  r       n  i 
Kbility. 

B^      4,  The  patellar  reflexes  are  presmt   n  aim  v>i  jII    i  es 
tbey  are  usually  exaggerated  and  are  of  I     1  a    t 

the  two  sides.     They  are  never  perrnan    tly  I  M 

5.  VariationM   in  degree  of  both  r        I      nsor 
paralyses.   The  paralyses  have  a  gradual    n  c  a    I  r 
incom|.lete. 

6.  Partial  or  complete  restoration  of  fu     t  on  1  ]  o     r 
takfs  place  within  one  to  two  weeks 

The  prognosis  depends  in  part  o    the  I -v  I  at    I  ch  th^ 
cord  m  injuml.      Lesions  due   to  tr     n  at  sn    us  ally  in 
e  diameter,  destroying  the  nerve-centers 
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at  tlmt  level  and  sevoring  or  injuring  the  iiervt-piiths 
crushing  it.  It  is  a  help  in  tunning  ou  opinion  ul'  a  casa 
to  imagine  that  the  con!  is  divided  into  a  numlwr  of  trans- 
verse sections.  In  examining  accidenl-oasi-s  wo  find  that 
the  apinoiw  processes  of  the  vertebne  are  useful  guides, 
while  the  schemata  of  Gowers  and  Reid,  together  with 
careful  observation  of  the  symptoms,  aid  us  further  in 
coming  to  a  correet  conclusion  as  to  the  level  of  the 
lesion. 


The  actual  lesion  eaii^'d  by  this  injury  i«  unknown,  the 
opinions  u-mally  u«!ept4'<l  Ix-ing  only  bypfrtbetic.  Emi- 
nent authors,  like  Koclier,  and  Wi^er  and  Stolpcp, 
deny  the  occurrence,  or  even  the  possibility  of  the  occur- 
rence, of  a  concussion  of  the  cord.  It  can  not  be  disputed! 
that  all  the  symptoms  that  are  attributed  to  »)noussioD 
may  just  as  well  be  due  to  hemorrhage  into  the  snhstancft' 
of  the  cord  or  it^  meninges.  Theaymptomsof  shock,  too^ 
are  in  no  wise  different  from  those  of  concussion  of  the 
brain.  The  authors  who  afhrm  the  existence  of  tbi 
lesion  declare,  in  the  absence  of  demtmstrable  anatomio' 
changes,  that  it  is  a  molecular  affection.  Oppenheim  is 
positive  that  hemorrhages  into  the  cord  and  meninges  may 
take  place  without  extenial  injury  to  or  laceration  of  these 
struotures.  He  even  states  that  lacerations  of  the  sub- 
stance of  the  eon!  may  occur  in  consequence  of  concus- 
sion of  the  latter  or  of  the  bo«ly  as  a  whole.  In  direct 
opposition  to  these  teachings  we  have  the  opinion  of  Wag* 
ner  and  Stolper,  based  on  the  observation  of  a  large 
number  of  ca.ses.  These  authors,  as  previously  stated, 
daiy  tlie  occurrence  of  the  injur)-  in  question.  If  the 
cord  is  lacerated,  it  is  certainly  incorrect  to  speak  of 
"  molecular  changes,"  sine.-,  in  this  case,  there  is  a  definite 
anatomic  lesion. 

IVawnatic  ixmpreaaion  of  the  cord  ia  stated  by  Wagner 
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an<l  Siolper  to  bean  injury  giving  definite  clinical  svnip- 
tiiins,  but  not  causing  deTnonstralile  anulomic  cliiiiigetf. 
The  eymptoma  to  which  it  gives  rise  are  ascnbet]  to  dis- 
tiirbanceri  of  cirt^ulation  involving  tlie  Ivinphutics  an  well 
wr  ihe  blood-ve!«els,  and  lea<Ung  to  a  temiiorarv  puralywifi 
of  the  nervt-s.  As  mxm  as  the  nervous  elements  niv  re- 
lieved frum  compression  thoir  functional  jxiwer  retiime; 
ii'  the  prosaurr  inpreascs,  however,  the  same  lesions  of  the 
cord  are  producetl  as  in  cases  of  acute  contusion. 

Ombatirm  of  the  eoril  is  an  injury  that  is  usually  ob- 
9orv«l  in  connection  with  a  fracture  or  dislocation  in  the 
vtTtfbral  column,  the  ci>rd  being  bruified  by  the  arches. 
The  Idculizcd  symptoms  that  follow  the  injury  will  be  re- 
ferre<I  to  later  on.  Contusions  may  also  be  caused  by  the 
sudden  bend  in  the  spine  in  cases  of  sprains.  Another 
consequence  of  sprains  is  sometimes  seen  in  the  stretching 
of  the  cord  in  its  long  axis.  As  the  result  of  the  stroin 
to  which  it  is  subjected,  the  conl-substance  gives  way  at 
the  point  of  least  resistance  ;  it  is  more  or  less  torn  and  is 
infiltrated  with  extravasated  blood. 

The  symptoms  of  contusion  depend  upon  the  extent  of 
the  lesion,  which  may  |Htrtly  or  completely  sever  the  wird 
in  its  truuaverse  diameter.  In  some  eases  we  find  the 
symptoms  characteristic  uf  the  unilateral  lesion  of  Brown- 
Sfquanl. 

3.  INJURfES  OP  THE  SPINAL  MENINQES. 
I.*pionfl  of  the  dura  mater  do  not  give  rise  to  special 
functional  disturbances,  unless  complicated   by  involve- 
ment of  tlie  nerves. 

ids  and  lacenitioiia  of  the  dura  mater  do  not  cause 
noteworthy  functional  disturbances,  unless  ner\'es  are  in- 
volved in  the  iujnry.  The  cicatrices  that  follow  may, 
however,  exert  pressure  or  traction  on  the  nerve-roots 
passing  out  at  the  level  of  the  lesion,  producing  eonditiotis 
of  chronic  inflammation  with  symptoms  of  irritatiou  and 
more  or  less  marked  fuuctioual  disturbances. 
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Kxtramediillary  heniorrlmges  {heinaU»rrlmciiis)  [Trau- 
matic estranieilullarf  li«inorrbagf,  occurring  as  a  distinct 
lotion  without  injun'  to  tJie  spinal  cord,  is  extremely  rare, 
if  it  ever  occiire. — Ep.]  may  take  place  internal  or  ex- 
ternal to  the  dura  luater.  If  the  dura  remains  intact,  tlie 
bloud  passes  into  the  epidural  sjiace,  between  the  dura  and 
the  bone  ;  otherwise  it  enters  between  the  dura  and  arach- 
noid, forming  a  culxlural  hematoma.  Tlie  hemorrhage  is 
chiefly  venous,  and  shows  a  tendency  to  flow  downward, 
HO  tliat,  although  the  hemorrliage  may  have  its  origin  in 
the  cervical  region,  it  may  spread  through  the  entire 
spinal  c^nal.  After  fracture  of  tlie  base  of  the  skull, 
too,  blood  extravasations  have  bei'n  observed  iii  the  spinal 
canal.  Extroniednllary  hemorrhages  are  not  of  frequent 
occurrence  as  a  se[>arate  lesion,  and,  accoi'diog  to  the 
results  obtained  from  experiments  on  dogs,  they  cause  no 
permanent  injury  to  the  con!  itself.  In  these  experiments 
the  paralyses  disappeareil  afW  two  days.  The  chief 
symptoms  are  m  follows :  lain  running  down  the  spine, 
lancinating  jiains  in  the  extremities,  fibrillury  muscular 
spasms  along  the  ribs,  uuiacle-waves,  tremor,  clonic  and 
tonic  muscular  spasms.  Paralyses  are  seldom  seen ; 
bladder  and  rectum  are  not  affected. 

The  spinal  meninges  may  be  secondarily  infected  in 
amaequence  of  wounds  or  of  metastatic  pi-ocesses, — 
tuberculosis,  for  instance, — and  mnj-  become  the  seat  of 
an  inflammation  thut  siibsecpiently  assumes  a  punilent 
character  (acute  nieningomyelitis ;  pachymeningitis  and 
leptomeningitis).  If  the  suppurative  process  is  intense, 
it  is  probably  always  fatal.  In  less  severe  cases  it  may 
leud  to  the  formation  of  extensive  adhesions  between  tite 
dura  nmtcr  and  the  pia  mater,  which  again  cause  disturb- 
ances of  circuliitioii  in  lK>lh  the  lymphatic  vessels  and 
blood-vesnels  of  tlie  coril,  and,  consequently,  compression 
of  the  latter. 
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4.  TRAUMATIC  HEMORRHAQES  IN  THE  SPINAL  CORD. 

[TimimatiL-  betitatomyelia  is  one  of  the  most  interesting 
of  tniiiiuutio  tlisunlers  of  tlie  nervous  system.  In  severe 
general  injuries,  wlien  it  oecurs  aa  a  complicating  factor, 
its  iudividuolity  is  usually  lust  in  the  gunerul  niutilution. 
But  wlicB  it  conatitutcH  the  chief  lesion,  it  very  often  has 
dldtinetivu  und  reojgnizalilc  symptoms.  In  it^  most  ehur- 
aetrristic  form  it  occurs  without  any  Ixtne-injury  being 
demoustrabte  during  life,  and  many  autopsies  have  proved 
tliat  such  a  lesion  in  the  spinal  conl  is  possible  without 
the  integrity  of  the  spinal  column  being  interfered  with. 
This  varietj-,  which  I  have  called  "  primary "  hemato- 
mrelia  (the  word  primary  indicatit^  that  the  bleeding 
results  directly  from  the  violence,  without  the  inter- 
vention of  cnishing  or  pressure  by  bone),  is  found  almost 
exclusively  in  the  lower  cen,-ical  and  npjK-r  thoracic 
regions,  and  results  from  sudden  forcwt  flexion  or  exten- 
won  of  the  neck:  e.  y.,  diving  in  shallow  water.  The 
symptoms  eorae  on  immediately. 

Since  hemorrhage  occurs  first  and  most  frt-ely  in  the 
gray  matter,  the  symptoms  of  primary  hematomyelia  are 
gray-matt*r  symptoms :  viz.,  atropine  [Minilysis  with 
nipitlly  ensuing  atroiihy  and  diminution  of  electric  excita- 
bility. Since  the  gray  mutter  has  to  do  with  the  trans- 
mission of  aeitsiitiotis  of  temperature  and  pain,  certain  of 
tiiesp  eases  present  very  interecting  si-nsiiry  symptoms. 
They  are  a  loss  of  tlie  ability  to  rocognissc  heat  or  cold  or 
to  feel  pain,  although  touches  oontinue  to  he  normally  per- 
ceived. Thus  the  sensory  symptoms  are  those  of  syringo- 
oiyelia.  In  some  cases  sensory  symptoms  are  altogether 
ab'ient. 

In  aildition  to  tlie  gray-matter  symptoms  of  primary 
heniutomyelia,  tiiere  are  present  others  indicating  pressure 
on  the  pyramidal  tracts.  These  consist  in  jtaralysia  or 
weakness  In  the  I^s,  loss  of  bladder  control,  etc.  The 
knee-jerks  may  be  abolished  at  first,  to  return  in  a  few 
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days  ami  to  l)e<«me  exaggeralol.  Oit(?n  tlii'V  are  oxaj;- 
gcratwl  or  liyiKTactive  from  the  outset.  Sometimes  they 
remain  unaffected  throughout. 

These  symptoms  vary,  in  extent  and  ft^sociatioti,  with 
the  amount  uf  hemorrhuge.  In  slight  cas^s  many  of  the 
cardiiinl  symptoms  of  spinal-t^trd  injury  are  absent.  In  a 
very  extensive  hemorrhage  the  clinical  individuality  may 
be  masked  and  the  case  may  appear  to  bo  one  of  ordinary 
transverse  lesiou.  The  ones  presenting  tlie  syringoiuyelio 
type  of  anet^thesia  are  the  most  cliaraeteristio.  When  the 
hemorrhage  itt  very  slight,  the  {)aralygis  may  affect  the 
muscles  of  one  member  only,  without  any  sensory  symp- 
toms. 

Tlie  eondition  known  as  diplegia  brachiulis  traumatica, 
or  paralysirt  of  both  arms  following  injury  to  the  neck,  is 
due,  in  ray  o|>iuion,  to  heraorrliage  into  tlie  iwird-substauce, 
and  not  to  extramedullar)-  hemorrhage,  as  is  generally 
taught. 

These  cases  of  primary  hematomyelia  should  be  recog- 
nized more  readily  than  tiiey  w^'m  to  be,  for  they  present, 
in  geueral,  the  most  hopeful  outlook  of  any  spinal-eord 
injury.  The  symptoms  are  alarming  at  first,  but  they 
olVen  recede  very  rapidly,  and  after  being  totally  paral- 
yzed, many  of  these  patients  are  able,  iu  a  few  mouths, 
to  resinne  their  m^'Upatious. 

Owe  of  primary  hfmaUmyrlia  prnnting  Iht  fyriiigomytHc  tf/pe  of 
mnt^Kriia.  On  ur  itlwiit  Jiiiif  20,  IBIfS,  a  stroiin;  iiiau  rcll  thirty  fact 
throDgh  n  hab'livTRy  niiil  wnn  i[mt:iutly  )uinil}'zud  ill  iHit.h  legs.  He 
WM  l«keu  ti>  tlio  Hiiilmti  Hireel  Itoxpitiil,  iti  tiin  service  of  Dr.  1'.  B. 
Boltou.  Symplomo:  .^niiH  imun'u'tnl  in  any  way;  complete  motor 
pur&plegin  or  legs,  Willi  rtrleDtiou  ol'  iiriue  (  diminution  (almnat  ex- 
tinutiun)  of  both  kiivi^j erics.  Si^uNihility  to  touch  niiil  (Hkin  were  uor- 
mnl,  but  D  pmtuniiii^etl  therino-nneHtlieaia  was  pKScnt  Wlow  the  nip- 
ples. No  bwi-soreg.  Itonivery  was  very  rapid.  The  mtentiou  of 
urine  disappeareil  in  t«u  diiys,  und  in  nix  weeks  tlie  piitivnt  l-odIiI 
WKlk  nuHQpporteil.  On  Atiicunt  £1,  1SEIS,  tile  following  notes  wera 
mwle :  The  miiu  wulka  pwily  .inrl  nilhiiiit  a  marked  limp,  iilthough 
the  right  leg  is  Hliir.  All  luovonieuU  of  the  lower  extreraitiw  are 
performed  quii'kly  und  with  i^ood  force.  Both  knee-jerka  liove 
beconie  exngt^rated,  and  there  U  alw  dimhle  nnkle-rtonus.  ThemKV 
■aostlMai*  Una  in  large  p«tt  disappeared,  though  traces  of  it  are  still 
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present   id    thi.>   lefpt,  esfiM-inlly  the  left.      At  the  flret 

the  verti-hral  isiluiuii  ap|>eared  mirmai  ;  M  IhiM  sisnuU 

there  W!is  it  kjphosiain  the  iipptr  liotsul  r<^oii.     The  paticut  liiid 

an'nrni  ii  jtlnre  us  ni);ht- watchman,  and  mid  he   maid  perronii  liii 

diitieB   wltlioat   fuLigue.      TIidh  in   t«u  muulhs  I'rom  the  rei-'ei]it  uf 

the   iiyury   this   luuu    hud   rci»vtn-il  Iniin  »  cuinplete  inotur   purn- 

pl^u,  with  bludiler- paralysis,  aud  had  a^^iu  Itecniue  a  titvadn'iuDer. 

OiM  of  primary  kevuitamyetia  giving  the  iH/mplom-amplex  knoira  ot 
diptrgia  braehialit  Iraunuiliai. 

A  mull  ik>;ed  lifty-linir  .vuirH  »ii  DeirnilH-r  3,  |H)i<l.  wan  run  into  h; 

alif-lit  iMrii:i-r.     !*[-■ '"-ividi..-  niiiriiiMii.ci-  , .■tii^mIIv,  iiiiii  is  unable 

lo9Uile<\.ii(i\  lii.ii  (ln-,i.-i-nl,-iii  ,..- ,-il     Tl:iiil.>il,i,t  lii'wasatruck 

iu  the  \<i-l  ]n  ..  -\r.,\i  iiii.l  tli.it  1) I],.-  .-.Ml  I.I-.'  |vi..r.l  ...rrhini. 

E»u>iniL.itiM„  -h,,!!!,*  .ili,.|  ll„  .i,,ul,.nl  -lioHMl  li.irti t  Iwo  rilie, 

s«il[i-ivoiii]iU,  .mil  iiui.ih.u^  ul'  I"p1!i  iiii]p.i  ^Ntiiiinljt,,    Tlii:  lc4ia  Here 

uiiaffculei].     Theie  van  uudi..-iirii>rinii   » 

and  thepatieni  wns  iinnwan-ni  .iii\  .Ii-il 

treated  Cm  ten  daj'a  iq  the  lii'S|iii.il  .imi  iIimi  r.imc  lo  the  Vuiiderliilt 

clinii'.wliere  I  extniiineit  hitii.   Dm  iiil;  )ii^<>t:>,^  iii  thebospilul  hesuflered 

severe  pain  in  Ibe  neck,  which  mdiateil  down  both  arms. 

The  Iblliiwinjj  are  m;  notes  ol'  bis  conditiun  on  January  10,  1900. 
Sli|;ht  proniiueni'e  over  the  neventh  eerTical  apine.  Noerepilus  or  fiilso 
motion.  Movements  of  the  neck  performed  freely.  No  distnr1ian<Mi 
in  loner  extremity.  Knee-jerks  normal.  The  only  wnsory  nnonutlj 
yiaa  a  diniinntion  in  the  Bennibility  to  pain  on  the  inner  aurrawH  of 
both  arms.  The  TnuBclea  of  the  forearm  were  weaker  thnn  normal, 
bnt  were  not  parslyied.  There  was,  howCTer,  ejcteiitiivti  pnriilyses  of 
ntrophic  type  (atrophy,  fihtillary  twitcliiugH,  lowered  electrie  excita- 
bility) in  l)oth  npperanuaand  Itoth  should  era.  The  mnscles  chiefly 
affecleil  were  the  deltoid  and  the  Biipraspiunli  and  inrmspiniiti.  Under 
cnnlerixBtioD,  elet^trii^ity,  and  the  indid  of  potnKh  the  ptiticnt  has  been 
giadnnlly  iniproring  (Jununry  25th)  and  hia  chaucea  for  fairly  com- 
plete rwmvery  seem  good.  — En.] 

Intrainwliillar^'  licniorrliagtts  eventuate  in  the  ])artial 
destriiction  of  tlic  coixl-siibstaiice  proper,  within  which 
thev  iirigimite.  According  to  Wagner  and  Stolptr,  tlie 
accident  is  usiiallv  the  result  of  the  strain  to  which  the 
con]  is  siilyircttnl  iu  cases  of  sprains  canaed  by  oveiflex- 
ion  of  the  spiuc.  PanilyHis  U  a  prominent  and  charac- 
teristic symptom  of  intramcdnllarj'  iiemorrliagc.  The 
symptoms  mentioned  under  extriiniefiullary  liemorrhage 
may  al.-wi  be  in  evidence. 

The  following  points  deserve  special  attention :  Intra- 
medullary heinorrhap's  in  tlin  cervical  region  down  to 
■ad  incluJiin;  tlie  fourth  segment  cause  death  by  paralyaia 
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of  the  phrenic  nerves.  In  tbe  lower  cervical  roj;ioii  the 
hemorrliages  cause  jiaralygiH  of  the  bruchial  plexus.  In 
the  dorsal  region  liemorrhnge  rarely  or  never  occura 
except  in  («nnection  with  injuries  of  the  vertebrw. 
Intra  medullary  lieiuorrhages  in  the  lumbar  region  are,  on 
the  other  liaud,  very  frequently  noted,  and  give  rise  to 
the  following  symptoms:  paralyses  affecting  the  lower 
extremities,  the  bladder,  and  the  rectum,  and  disturbances 
of  sensation.  These  syiuptoma  may  jwrsiet  for  a  long 
time. 


5.  SYMPTOMS  OF  tNJURIES  OF  THE  SPINAL  CORD. 
A.  Injuries  of  the  Cervical  Region  of  the  Cord. 

Total  transverse  lesions  in  the  eer\'ical  region  arc  fatal ; 
death  is  consequent  upon  respiratory  failure  due  to  par- 
alysis of  the  phrenic  nerves.  If  the  lesion  does  not  at 
oave  involve  the  whole  diameter  of  tlie  cord,  death  may 
not  occur  at  once ;  it  may  follow  secondary  hemorrhage 
or  Beirondary  injuries  due  to  dislocation  of  the  fragments 
of  bone  in  cases  of  fracture.  On  account  of  the  origin 
of  the  fibers  of  the  phreuic  nerves,  the  most  dangerous 
transverse  lesions  are  tiiose  involving  the  cord  lis  far 
down  as  the  fourth  cervical  segment,  inclusive.  In  cases 
of  partial  transverae  lesion  at  this  level  respirutiuu  ceases 
on  the  affected  side;  that  side  of  the  thorax  does  nut 
move,  and  no  breath-sounds  can  be  heard,  while  the  dia- 
phragm lies  higher  than  on  the  normal  side.  A  hypo* 
static  pneumonia  is  likely  to  develop. 

Totfll  transverse  lesions  of  the  fifth  cervical  segment 
are  followed  by  a  complete  loss  of  motor  power  of  all 
tile  muscles  supplied  by  the  brachial  plexus.  In  addi- 
tion to  this,  there  is  paralysis  of  the  centers  below  the 
lesion ;  n^Hes  action  is,  therefore,  totally  abolished,  and 
there  is  punilysis  of  sensation  of  the  extremities  and  of 
the  IxHly  up  to  the  level  of  the  serand  rib.  It  is  chamo- 
tvristic  of  a  transverse  lesion  of  the  sixth  cervical  aeg- 
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meiit  that  Hip  nuViai  side  of  llic  arm  rciiiain.s  froti  from 
paralysis  as  far  dowu  as  tlie  wriet. 

The  following  syaiptoms  are  common  to  all  lesions  of 
the  cervical  region  of  the  oonl :  (1)  Vaaomotor  distiir- 
banct-s;  (2)  oculopupilkrv  symptoms;  (;i)  distil rbaneea 
of  reflex  netiou. 

The  lemjHTatnre  may  rise  extn'meiy  high.  In  one 
caac  seen  by  \Vel>er  in  London  it  was  41.1°  C.  shortly 
before  death ;  and  44°  ('.  sUi^tly  aftt-r  death,  eight  hours 
Bubaequent  to  the  aeeident.  Very  high  tt^mperaturea 
(41.i)°  and  42.5°  C.)  have  likewise  been  observed  by 
Wagner  and  Stolper.  Other  cases  have  exhibited  a  s\\\>- 
sormat  temperature  and  a  slow  pidse. 

In  respect  to  the  oeido pupillary  symptoms,  the  follow- 
ing points  arc  to  be  notetl :  If  there  is  jiunilysia  of  the 
sympathetic,  the  pupil  AvitI  be  found  contracted.  In  case 
of  partial  tranaverse  lesion,  the  luutraction  ia  e<een  on  one 
side  only,  while  it  alfeets  l>otii  sidea  in  casea  of  total 
tmn.'»verae  lesion.  The  lids  dnwp  and  do  not  close  nor- 
mally. There  are  elinngea  in  the  rcsietance  of  the  eye- 
balls. Partial  lesions  cause  an  increased  activity  of  the 
sweat^lands  of  one  side  of  the  face.  In  some  cases  of 
injury  to  the  cervical  cord  the  entire  body  is  affected  by 
liyperidrosis. 

Total  lesions  of  the  cord  aa  fur  down  as  the  aeventh 
cervical  segment  arc  followed  by  lotal  abolition  of  reflex 
action,  including  the  reflexes  of  the  eye. 

The  rapidity  with  wliieh  death  follows  tot)d  transverse 
lesion  of  the  cervical  cord  dejwnds,  as  before  indicated, 
on  the  level  of  the  injury  :  the  higlur  iiji  the  lesion,  the 
eooner  may  death  be  ex|>ectet!.  In  case  of  injuries  of  the 
lower  ]iart  of  the  cervical  eonl,  death  is  Urfiialty  to  be 
ascribed  to  the  complications  that  iiicvitalily  follow  (par- 
alysis of  i-eapiration ;  vasomotor  pamlyais ;  hypostatic 
pneumonia;  paralysis  of  bladder,  rectum,  etc.). 

I<eaions  of  the  dorsal  cord  are  invariably  due  to  inju- 
ries of  the  bony  framework — fractures   or   dislocations. 
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Total  transverse  iLtjious  in  this  rojrjon  arc  no  less  t'utal ; 
deutli  may  take  place  sotm  after  tlio  injury,  or  may  occur 
in  coiiBe<iutinc(>  of  complications  involving  the  bladder  or 
tlie  lungs.  Partial  transverse  lesions  of  the  dorsal  cord 
may,  even  in  severe  cases,  progress  to  a  favorable  termina- 
tion. It  goes  without  saying  that  the  upper  limit  of  both 
motor  aiifi  sensory  paralyses  in  dorsal  lesions  lies  l>elow 
that  of  similar  lesions  in  the  cervical  region.  The  symj>- 
toma  of  paralysis  tbilowing  jmrtial  transverse  lesions  of  the 
dorHiil  wird  ortirnpcrsiHt  for  u  long  time,  chamcterizingthe 
case  even  in  its  later  atiiges.  They  are  as  follows  :  Dis- 
turbuncos  of  Hcnsition ;  scnsitivem-sa  of  the  spine  or  the 
spinous  procetttiCH  ;  di.sttirbanceB  of  mobility  of  the  spine, 
frequently  attended  by  inability  to  stoop  ;  disturbinifeB  of 
gait. 

The  hinibiir  region  of  the  cord  extends  from  nbont  the 
eleventh  or  twelfth  rlorwal  vertebm  down  to  the  first  or 
second  limibar  vertebra,  where  the  cauda  e<inina  begins. 
Injuries  of  the  lumbar  con!  are  followed  only  by  par- 
alysis of  the  lower  extremities  anil  of  the  bladder  and 
rectam. 

Of  cases  of  unilateral  li-sion  it  may  be  stated,  in  gen- 
eral terms,  that  there  is  a  motor  paralysis  ou  the  side  of 
the  injury  and  u  sensory  paralysis  on  the  o]>jKi6ite  side. 
Special  symptoms  may  be  mentioned  a;^  follows ; 

1.  Muscular  paralysis  with  iitrophy  (curable)  below  the 
level  iif  the  lesion. 

2.  Rise  of  tem]teraturc  in  the  jKimlyzed  extremities. 

3.  Hy]>cresthej4ia  in  rusjtect  to  tf)uch,  pain,  heat,  and 
cold. 

4.  Ijtn^  of  muscle  and  pressure  senses. 

5.  Exaggeration  of  the  tendon-reflexes. 

6.  In  unilateral  lesions  involving  tlie  cerviial  cortl 
there  is  contraction  of  the  pupil  and  drooping  of  the  lid. 

I^esions  of  the  amda  equina  and  the  conns  terminalis, 
which  occur  as  the  result  of  fracture,  arc  Ibllowed  by : 
anesthesia  of  tlie  skin  of  the  coccygeal  region  and  of  tiie 
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region  of  the  anus  ami  externul  genitals  ;  itti|)i)tou( 
I  jMralyuis  of  the  lilatlder  and  rectnni. 

The  ^nie  syiuptonis,  howi-ver,  appear  in  isascs  of  injury 
'  of  the  hiinbar  pK'XHB  op  of  the  siicroeoccvgeal  plexus. 

B.  Injuries  of  the  Spine. 

Statistics. — Myobservutions  wvcr  lijl  (liisi-s  of  injury 
I    of  the  vertebral  cuiiimii.    Theeerviejil  region  was  involved 
*  in  28  cases,  the  dor^d  r^iou  in  6.1,  und  the  lumbar  rej^ion 
*i  58.     My  cases  of  injury  of  the  spinal  i^>lumn,  iucltid- 
I  ing  those  of  injury  of  the  cimi,  amount  to  2.96  'Jf,  of  all  the 
s  of  tranniatisni  that  eame  under  my  obacrviitlon,    At^- 
cording  to  Wagner  and  Stolper,  out  of  70,393  cases  of 
traumatism  the  spine  was  involved  in  only  50(1,  or  in 
0.71%.     Of  my  lijl  ciLscs  there  were  62  contusions  and 
sprains  and  39  fmctures  and  dislocation-fractures.     Wag- 
ner and  Stolper  cite  136  eases  of  fracture,  including  dis- 
location- fract  u  res. 

i.  Contusions  of  the  Spine. 
Contusions  of  the  8|tine  vary  greatly  in  cft'cct  according 
to  their  location,  intensity,  and  nature.  Light  cases  of 
contusion  may  give  rii%  to  no  symptoms  at  all,  and  necessi- 
tate no  interval  of  rest  fn»ni  work.  In  some  cases  there 
is  pain  in  the  spine  and  inability  to  stoop,  atthougli  nothing 
abnormal  can  be  detected  on  examination.  In  other  cases, 
especially  when  the  spine  is  struck  at  a  tangent,  we  may 
observe  the  development  of  a  tnmor,  over  which  a  coarec 
de«iuamation  takes  place.  This  condition  has  been  called 
*' dfieoUeraent  tramatique"  l>y  the  French,  and  "menin- 
gocele spuria  traumatic"  by  some  (ii  t-man  writers.  Wag- 
ner and  Stolper  do  not  accept  the  ihiory  of  u  eonncclioo 
between  these  cystic  tumors  and  tiii'  subdural  space.  At 
any  rate,  no  serious  progno.sis  attaches  tj>  them.  Lininger, 
who  has  given  the  subject  much  attention,  states  that  the 

I  ptngnosis  is  favorable,  since  tlie  spinal  cord  is  not  involved. 

^The  oonditioQ  can  be  cured  by  tapping.  The  symptoms  are 
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aafuliows:  Pain  in  the  lumbar  ri'gion,  distiirbiuices  of 
raobility  of  the  Kpine,  jiain  radiating  towani  tlje  lower 
extremities,  and  sornetirnea  |)anilysos  in  the  latter. 

ContUHioiis  may  al«i  cause  inlrndural  and  extradural 
hemorrhages,  sprain;^,  fractures,  and  disln«itioiis  of  tlie 
spine.  Tiiey  are  wnnetiraes  followed  by  severe  inflamma'- 
tions  of  the  isird-substance. 

/Vodtirf  of  Uie  tarrttn,  vilh  Inion  of  Ihr  cauda  r^ino.  Sequel, 
extreme  iIet;ri!)!or  iai«)NU-it}'  forsclf-Bupport. 

A  iiiun,  tbirty-Sve  yean  or  nge,  tell  rroui  n  lipjgbt  or  tweiit  j-eight 
fc«t.  He  was  diH'harged  I'roni  ttie  buBpilat  iu  three  ireeka.  On  ex- 
aminaliun  oT  the  pnticut,  who  wm  a  mtlKr  iHrge,  poorly  noariahed 
tiiSHi,  I  rouud  the  Hactani  thick«Dnl,  while  the  muKclett  of  the  \en  >ad 
tlie  small  miiBcles  of  the  foot  were  pumlyxwl  aud  flabby.  There  was 
difflculty  of  iiriuntioii  aDil  delemlion,  and  inipoteiice.  His  guil  wu 
spaslic-Htaxic ;  lie  walked  with  a  vHUe.     Iiunmnce  nltowiuicc,  60)%. 

Cn»f  of  WTPrv  amliuaon  of  (he  dorsal  regiim,  complicnifd  bg  "tvarut- 
liOH  of  tilt  eonl  "  liHaloealion-fradHiv /],  and  fradttre  of  rilu  an  the  left 
tide.     Sequel,  iliffoHe  vliroiik  iu;e1iti«.     Dentil  iu  tliree  yean. 

A  cnrpeiilpr,  tbirty-tlireo  y<iiTB  of  une.  fell  from  a  scuffblditig 
eighT  ftet  Iii^b  ou  December  IM,  189^,  strikinjc  with  his  hiu^k  od  ■ 
beulti.  He  wiiH  treated  lit  lioine,  where  he  lay  iu  lied,  partly  on 
auiiuDt  «r  u  Hpmiiipd  ankle.  I  examinnl  him  April  'i&,  1893,  He  waa 
a  rather  larjce  mnu,  of  vi|Coroii!i  hiiitd  and  pule  complexion.  He  wnie 
BD  expression  of  depreaainn,  Ifp  uppenred  to  Had  diOleultj  in  sop- 
porting  the  npper  part  of  his  tindy.  lie  walked  nith  a  abnffliiig  gait, 
especially  noticeulile  nii  (lie  ri)[ht  side.  The  tloisnl  spine  was  curved 
to  the  left,  Ix^imin^  at  the  sixth  dorsal  verlebra ;  the  Kjuue  was  pain- 
fnl  frnni  thnt  point  hII  the  way  down.  The  sixth  and  seventh  ribe  on 
the  left  Hide  were  tiereeptihly  thickened  iu  Iheunlerior  axillaiy  line 
mid  were  pniiirul  mi  pressure.  The  reHexeH  of  the  trunk  were  exng- 
gnmted  ;  on  llie  li^ll  »ide  llie  patellar  reflex  wns  apparently  lost ;  on  th« 
riicht  side  il  wiw  prenent,  hut  was  extremely  weak.  Sensibility  on  the 
left  side  of  llie  body  wan  diiitlnctlj  diniiiiishefl  below  the  level  of  the 
apiDons  pniCTas  of  the  sixth  dorwil  vertj-hra.  The  lell  lower  extremity 
WM  miiHideruhly  atrophied.  The  mobility  of  the  spine  was  greatly 
diminished. 

TVenfmraf. — Mjims;ii;i'  nf  llir  hiiik.  hot  without  any  effect;  the 
ODmlition  of  the  p^itiml  L:r.iitii:illv  LTi-w  worse. 

AtbMfiimr  SynpUiM-  —  viiu{>!i\  nr  ilie  left  side  of  the  t^cc,  coqjnne~ 
tirititi,  Jaandicc.  (iiiiir«  !'<[  |i'i|"l~,  lii-';  of  pupillary  reHen,  interooeUl 
nenrvlgia,  girdle  >^<'ii'.:iii<<ii,  luiiiiiiiiliii;'  pains  ntdtntiug  tiiwnrd  the 
thiKhs.  and  cyititlH.  The  (uilieiil  iVnind  walkint:  mi>re  and  more 
difllenlt.  On  November  ?0,  tSS.'i.  be  wiis  taken  to  a  hospitnl.  Oo 
oiUietertzutioii  3.150  gin.  nf  nriiie  were  dntwu.  Sensibility  wu 
greatly  diminished  ;  the  |>a(ellar  rellexM  were  exaggerated.  PeVRrwoa 
pieaent  and  the  urine coutuined  cuiiHiderable albnniin.    Death  occurred 
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December  14,  1895,  with  sympUimB  or  heart- fail  lire.  Postmoi-tom 
«isri)iii]ittou  sbowMl  multiple  myelitis,  dilutatloii  of  the  led  ventricle 
of  Ihe  heart,  nephrilin,  hdU  cystitis. 

Que  of  »nere  eontUMon  {fraeliire?)  of  tite  tetifh  avd  elertnth  dmml 
trrtfirm,  romplimled  by  "  coucuarn'oH  ef  the  «iiil." 

Seqnel,  complete  inaiptu-'ity  lor  self-BUiipurt  in  roiisequeiice  of  a 
tranuiatic  myelitis. 

A  mBsnn,  thirty -eitjht  years  or  age,  fell  on  AligllHt  1,  181MI,  fniln 
.  flight  of  stepH  Rlraiit  eight  feet  hit;h,  ntriking  on  hts  loiua.  He 
was  treaUid  in  bOHpital  for  three  weeks  ;  subsequently  at  hunie  by  in- 
unctions nnd  haths.  I  examined  hini  Novenitier  3,  I8W).  He  was  a 
man  of  midille  nize  and  of  pale  complexion.  The  Hpinonv  prooewieH 
of  the  tenth  anil  eleventh  dottial  vertehnc  were  Miniewhat  thickened  ; 
the  spine  was  piiinl'ul  to  pressure  Mow  the  ^pinoue  process  of  the  sixth 
dorsal  vertebis  aud  was  grently  limited  in  mobility.  The  body  nns 
held  stiffly  ;  the  ptuil  wsa  Kpustic-Rlaxic  ;  and  walking;  wa»  vm^  diflt- 
cnlt.  All  the  reflexes,  eigieiMally  those  of  the  left  side,  were  exajtger- 
fttcd.  The  putient  was  impotent.  There  was  retardation  of  iirinntioii 
and  of  defei^Htiiin,  the  hitter  always  being  very  painful.  The  w)iidi- 
tlou  of  the  iiBiient  hiw  reuiaiunl  unchan^il  up  to  date. 

Que  of  fmcture  of  the  ttail,  coatBDion  of  ihr  renicnl  region  of  Ihe 
mrine,  and  eonaiiniaH  of  Ihe  coril. 

A  inoson,  thirty  years  of  age,  fell  from  a  scaffolding  flfleen  to 
eiKht«en  feet  high  nn  Muy  4,  ISW.  He  wim  unconscious  after  the  acei- 
dent  ami  reniiiiiied  so  until  he  was  ttikeu  to  the  hospital.  Very  few 
data  Breohrainuble  fur  this  period  ;dnHng  the  Bist  few  days  thenrine 
is  said  to  haic  been  bloody.  1  examined  him  AnfrustR,  189fi,  He 
was  H  lar)i;e,  vigorous  man  ;  there  was  a  email  suir  and  depression  on 
tha  left  parietal  bone :  the  spinous  process  of  the  third  cervical  ver- 
tebra WM  perwptilily  thickened,  as  were  uIbo  the  spinons  processes  of 
the  sixth  and  seventh  dontul  vertehne.  The  latter  were  very  sensi- 
tive to  pressltre.  The  left  pupil  was  dilated  and  reacted  slowly  ;  the 
pulse  was  increiiseil  in  rapidity.  The  Rpiue  was  held  Bxed  on  evnrj' 
attempt  at  motion.  On  November  It,  1HB«,  he  wss  allowed  30$ 
insnrBnce.  He  was  at  that  time  perceptibly  improved  also  in  respect 
to  external  signs.  Later  be  was  allowed  66.66}t  inHunmce  on  the 
ground  of  a  traumatic  neurasthenia. 

Incomplete  fractures  of  the  verteltraj  may  be  caused 
indirectly  l>y  ii  contusion  acting  in  the  long  axis  of  the 
spine — by  a  fall  on  the  buttocks  or  the  feet,  for  iiiatmice, 
or  wlien  the  head  is  Btnick  by  falling  object*!.  Contusions 
of  the  npiiie  have  the  leaet  favorable  prt^osis  when  the 
oerviral  region  is  involved  ;  the  consequencee  may,  how- 
ever, be  no  less  serious  in  wise  of  i-onliisions  of  the  dorsal 
region. 

Serious  consequences  may   follow  such  injuries  as  the 
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'  inoompletc  fractures  just  mentioned  or  <!ontiitiiuiia  clue  to 

I  blows  OQ  the  spine  or  t«  kicks  on  the  shoulder  or  neck, 

f.'  etc.     The  cancellous  tissue  of  the  vertehrae  remains  sotl 

for  u  long  time  after  fractures,  complete  or  iiicomplet«, 
I  snmetimpH  continuing  so  almost  for  one  year.     The  injury 

may  at  first  give  rise  to  no  symptoms  whatever,  csiiecially 


I 


vV*t  llii  |Mi)i  nt  liesquietlv  m  hed  A\  inn  lie  begins 
»»lk  i»-in"  li  t\V(.\(r,  tlie  wtifeht  ol  the  bod\  cjmsLs  the 
fEmtual  li\il  ipincut  ot  an  angular  LUivatuic  ^vhloh 
npi^ii  niort'  mid  mort'  ]>ain  (kummel's  disesise)  (bimmi- 
^■ViM  triHiinaliwi).  Thi'  Ityphosis  may  be  verj'  sliglitly 
Mibnl  M  vt-ry  iipjKiri'nt.  For  tlie  eai'ly  tn^tinciit  of  the 
iiiffv  K&nuuel  rcciiniTUi'ndM  rci^  in  bed,  with  extension 
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^Fappll^l  to  the  lipad.  Ijater,  when  tin;  patient  Wgins  to 
walk,  lie  is  tt»  wear  a  wjppurtiiig  apparatus  (forsct,  etc.). 
These  cases  mil  h  very  clironic  course,  pBrtly  because  oi 
the  sdfWnetl  condition  of  the  canttellons  tissue,  partly  beaiufie 
of  the  very  alow  absorption  of  the  crushed  intervertebral 
■  discii. 

In  addition  to  the  deformity  of  the  spine,  the  symptonis 
Lftre  aji  follows:  compression  neuritis,  due  to  the  narrow- 
j  of  the  intervertebral  foramina,  exaggerated  reflexes, 
mrasthenic  disturbances,  psychic  depression,  etc.  The 
■decree  of  incapacity  for  seli-supiKirt  varies  greatly  in 
•  different  individuals,  dejicndiiig  on  tlic  intensity  of  the 
EiiCyinptoms. 

af  mviation  of  Ihr.  mck.     Sc((iiel,  luln'rculosut  urtfae  cervical 
veTtehnc.     De:ith. 

A  I1IB80D,  nny-foDr  years  of  ii);b,  feli  headloiiK  from  »  Bcanbldiug 
*tMut  ten  feet  high  on  the  17th  of  Miiy,  1895,  slnkitif;  on  the  back 
nf  his  neck.  He  was  niiconsdous  for  a  shnrl  Liiue.  He  waw  tuken 
home  mill  lay  in  \)fA  lor  foar  weeks,  reeeivio);  only  niediciiiiU  treat- 
liifiit.  lie  hnil  l.he  feeliltg  an«r  his  fall  of  hiving  "  broken  hia  neck." 
lie  itnti.'iti]  iijy  lioH)j[|al  AiigDHt  3,  1895.  He  was  a  rather  lai^  thin, 
poorl.v  noiiriBhed  man.  Until  the  ut^ijdent  he  is  siiid  to  h»ve  l>een 
jwili^clly  healtliy  unil  "straight  as  a  boar<l,"  The  patient  complained 
of  lietuiHche^  vertigo,  pain  in  the  neck,  the  Inmbnr  region.  l)etween  the 
shoulder  blades,  anil  (in  ninvemenl  of  the  head.  On  eiatnioation  I 
Ibund  a  sharp  angnlar  curvature  nt  the  junction  or  the  un;k  with  the 
doival  spiue.  Tlie  whole  cervical  region  of  the  spine  was  very  sensi- 
tive to  pressure ;  movement  of  the  heail  was  difficult.  When  I;iiig  in 
bod,  it  wns  necessary  In  place  5  support  niider  ihe  head.  Ou  liwking 
at  the  patient  from  the  front  the  neck  apiienreil  to  be  sunk  into  the 
boily.  The  nrm-reflenes  were  exngKeinled.  The  pulse  wiis  m<ire  rapid 
than  nonnat.  Th^  patient  wh.-<  diHchai^ed  nn  Octolier  HI,  189.'),  with  an 
insnmnce  allowani-e  of  100;%.    He  died  April  IB,  I8UT,  of  tnlien-uliuiH. 


a.  Sprains  of  the  Spine- 
Sprains  are  caused  Viy  tlie  same  forces  that  produce  di.i- 
locations;  their  action  is,  however,  not  carried  so  far. 
Violent  movements  of  flexion,  extension,  rttotion,  or 
lateral  flexion  are  the  factors  concerned  in  these  cases- 
Although  llio  process  stops  short  of  dislocation,  capsules 
and  ligaments  are  often  torn  aud  pieces  of  bone  rauy  be 
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broken  off — bits  of  the  oblique  processes,  i'or  instiincp. 
It  is  very  important  to  n-nieniber  that  sprains  of  tlie 
cervtcul  region  of  the  spine  may  cause  ileuth  by  com- 
pi'efisioD  of  the  cord.  Fatal  results  are  observed  only 
when  the  cervical  spine  is  involve*!,  which,  in  consequence 
of  its  great  flexibility,  is  ex)wse<1  to  an  extreme  degree  of 
torsion.  Sprains  are  almost  tint  of  the  question  in  the 
dorsal  region,  certainly  betwiwn  the  first  and  the  tenth 
dorsal  vertebne.  They  may,  Iiowcvor,  lake  place  in  tiie 
art i en lationfi  between  the  transverse  prooeiwcH  and  the  ribs, 
or  between  the  ribs  and  the  bodies  of  the  vertebne,  caus- 
ing lacerations  of  ligaments  and  capeules. 

Sprains  are  more  likely  to  occur  in  the  lumbar  region 
than  in  the  dorsal,  but  fatal  case*  are  practically  excluded. 
We  will  refer  here  to  only  one  form  of  sprain  in  the  lum- 
bar region,  which  is  of  rare  occurrence.  It  involves  the 
oblique  processes  of  the  fifth  lumbar  vertebra  and  those 
of  the  sacnim  in  the  lumbosucral  fossa.  In  extension  of 
the  spine  the  two  oblique  procesties  glide  backward  in  the 
Iiimboeacral  fossa.  Sudden  or  violent  overextension  may 
cause  a  laceration  of  ligaments  or  capsules  at  this  point. 
The  injury  leads  to  extravasation  of  blood  and  gives  rise 
to  pain,  which,  although  never  very  severe,  may  interfere 
with  stooping. 

Sprains  that  involve  the  s])ine  in  its  whole  length  may 
give  rise  to  Mra'ma  of  the  cord,  followed  by  severe  symp- 
toms at  first.  The  prognosis  is,  however,  usually  favor- 
able. 

The  diagnosis  of  a  sprain  always  involves  some  diffi- 
culty, which  increases  with  the  time  that  has  elapsed  since 
the  accident  When  we  find  that  the  spinous  processes 
and  lateral  j^arls  of  the  vertebne  are  in  normal  positions, 
and  that  no  anatomic  changes  can  \k  dctcnnint^d,  we  are 
able  to  exclude  frar'ture  and  dislocation,  and,  in  connec- 
tion with  the  fi)llowing  symptoms,  to  make  a  diagnosis 
of  sprain  :  a  stiff  way  of  holding  the  body  ;  rigidity  <if 
,  the  muscles  of  the  back  ;  fixation  of  the  spine  od  move- 
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I  meet  of"  tlie  IkjJj-  ;  auil  pain.  Tlict  pain  may  Ix!  more 
severe  tliau  in  cases  of  disloeatioa,  aud  mav  |)ergtst  i'or  a 
long  time.  There  may  be  a  considerable  degree  of  inca- 
pacity for  se!f'-supp(jrt,  es[>ecially  if  neurasthenic  distur- 

i)anceB  manifest  themselves. 

3.  Dislocations  o(  the  Spine. 

For  anatomic  reasons  dislot^tions  arc  most  likely  to 
occur  in  the  cervical  region ;  they  occur  much  less  fre- 
quently in  the  lumbar  spine,  and  very  rarely  in  the  dorsal 
region.  Leaving  aside  the  special  conditions  attaching  to 
the  odonto-atloid  articulation,  it  will  sufBce  to  Iniir  in 
mind  that  dislocations  of  the  first  four  cervical  vertcbr* 
may  cause  immediate  death  by  reajion  of  paralysis  uf  the 
phrenic  nerve. 

Dis!iM»tioDa  of  the  cervical  vertebne  are  in  many  cuses 
not  pure  dislocations,  but  disloeation-fraetiires,  the  l)<)diL>s 
or  procesi^es  suffering  fracture  at  the  titoe  of  injurj-. 

Dislocations  of  the  cervioil  vertebrae  may  be  classified 
as  follows:  (1)  Forward  dislocations,  or  fle.\ion-dislo<a- 
tions;  (2)  backward  dislocations,  or  extension-disloca- 
tions; (3)  lateral  dislocation;  (4)  dislocation  by  rotation. 

The  first  form  may  be  directly  or  indirectly  caused  by 
overflesion — by  violence  applied  to  the  neck  in  the  one 
case ;  by  falls  on  the  head,  face,  etc.,  in  the  other.  It  is 
possible,  also,  for  a  forward  dislocation  to  be  pro<luced  by 
overextension.  It  is  exceedingly  imiwrtant  for  our  piir- 
[xiscs  to  liear  in  mind  that  dislocations  of  the  cervical 
vertebrte  may  also  l)e  caused  by  muscular  actiim.  Acconl- 
ing  to  Wagner  and  Stolper,  dislocations  by  rotation  not 
infret|nently(xrcur  in  this  manner.  We  are  not  amceroed 
here  with  the  cases  involving  serious  injuries  of  the  coni, 
or  with  those  that  terminate  fatally,  but  rather  with  those 
in  which  recovery  may  be  expected,  with  or  without  con- 
scfjuent  deformity. 

Even  when  properly  reduced,  and  showing  no  external 
—deformity,  dislocations  are  very  likely  to  cause  the  head 


<lislix'ati()n-fract art's,  or  when  tlie  displaoeni 
jiroperly  rotliict'd.  The  following  soliema,  ; 
Wagner  and  8tol(>t'r,  is  very  useful  in  diagne 
localiitns  of  the  cervioid  vi'rtfbrte  from  the  ab 
tion  of  the  head  observed  after  H-eoiery  : 

Dislocations  by  Rotation. 

I.    Rnlution  to  the  right. 

1.  With  the  lefl  artieiibr  piMeessesiiioo 

extremities  : 
(«)  The  head  it)  ineliiied  tu  the  right. 
(6)  The  spinous  proeesn  of  the  di»lo« 

w  slightly  dii^plaeed  to  the  left. 
((■)    The  left  transverse  proeess  ia  sli 

iient. 
(</)  If  palimhle  on   pharyngeal   e.xai 

iKHly  of  the  diiJtx-ated  vertehl 

itj*  left  fide,  ia  felt  to  be  sligl 

forwani. 

2.  With  cjniplete  displacement  of  the 

protresses : 
(n)  The  heail  i«  inclined  to  the  left. 
(fe)   The  Rpinona  proeess  nf  tl*e  lUnloc 
is  nmrkedly  ilisplaced  to  the  li 
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Even  after  successful  rt'iiuction  we  nften  meet  with 
(poKition  of  the  hetid,  dimminked  mohilify,  and 
^Crepitation  for  some  time  eiii>sc'<iuent  to  the  injury.  These 
disiulviiiitages  can  he  iai^'ly  overcome  hv  nmssage  and 
gymnastics. 

Dishicatlnns  tif  the  dorsal  vertei>ne  are,  as  already 
stilted,  very  ununiial  accidents,  and  jirobahly  are  always 
associated  with  i'raetures. 

The  conditions  obtaining  in  the  himhar  region  are  more 
>j&vorable  to  the  occurrence  of  dislocation*,  hut  even  here 
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tliey  are  only  observed  in  cases  of  very  sevei-e  tmuiniitism 
directly  applied  to  the  spine,  and  thou  usually  In  the  form 
of  dislocation-fractures. 

When  the  injury  involves  the  cord,  we  have  the  various 
symptoois  already  ilcscribtil. 

4.  Pnutures  of  the  Vertebra. 

As  in  all  cases  of  injury  of  the  epine,  the  chief  danger 
in  fractures  is  inviilvement  of  the  cord.  We  must  not 
concern  ourselves  here  with  cases  of  total  transverse 
lesions,  in  which  death  occurs  ioimediately  or  soon  after 
the  accident;  they  have  already  been  sufficiently  dis- 
cussed for  our  purposes.  Our  iulereat  lies  in  fraetnres 
Minsing  only  jtartial  transverse  lesions,  or  lesions  of  any 
kind  followed  by  recovery  and  involving  the  future  health 
of  the  patient. 

The  disturbances  of  function  caused  by  injury  to  the 
cord  do  not  always  bear  au  exact  relation  to  the  severity 
of  tlie  lesion.  Fractures  attendetl  by  serious  legions  of 
the  cord  may,  for  example,  have  a  favorable  outcome, 
while  cases  in  which  the  injury  to  the  spine  is  slight  or 
difficult  of  diagnosis,  with  no  sign  of  involvement  of  the 
cord,  maybe  followed  by  grave  functional  disorders  and 
a  liigh  degree  of  incaiiacity  for  self-support. 

Fracture  of  the  spine  is,  on  the  whole,  a  rare  accident ; 
it  is  encountere<l,  however,  with  relative  frequency  In 
certain  industries.  Biting  estimates  its  proportion  to 
fractures  in  general  at  0.4  Ji&,  while  Wagner  and  Stnlper, 
in  a  series  of  observations  extending  over  twenty  years, 
found  it  in  2.07  fa  of  fracture-cases.  These  statistics  of 
the  latter  authors  are  liased,  however,  on  accidents  occur- 
ring in  the  coul-mines  of  up]>er  Silesia,  and  conditions 
&vorable  to  spinal  fracture  are  found  preeminently  in 
this  industry,  with  its  many  o]i|Kirtunitics  for  falls  from  a 
height,  cavings-in,  and  llir  f:illiiif:  -if  masses  of  coal  or 
rock  on  the  mim-rs  when  lluyatv  >liin[iiLifr  over.  Quarry- 
a  and  all  classes  of  workmen  employed  in  tlie  building 
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trades  are  exjHHied  to  Bimilar  (Ihii^tlts.  In  the  lutter 
trades,  3.5  J^  of  all  accideutw  are  caused  by  falls  from 
more  or  less  high  places,  and  from  18  to  25^  by  blows 
Crom  fulliug  objects.  These  figures  suffieiently  indicate 
the  danger  of  spinal  injury  in  such  einploynients. 

In  my  own  series  of  cases  injuries  of  the  spine  amounted 
to  3^  and  fraetures  of  the  spine  to  "[.b'/o  of  the  total 
Dumber  of  nccidente. 

Fractures  of  the  spine  are  usually  the  result  of  indirect 
violence,  such  as  fulls,  striking  on  tlio  feet  or  buttocks,  or 
blows  from  failing  objects  received  when  stooping,  musing 
overflexioii,  or  blows  from  falling  objects  received  on  the 
head  or  iflionlders.  There  are  exceptional  cases,  however, 
as  we  shall  see  later  on,  in  which  fracture  is  due  to  direct 
violence.  Fracture  may  be  caused  by  muscular  action, 
but  such  an  accident  is  usually  io  be  explained  by  a  dis- 
eased condition  of  t!>e  bone  conseiiuent  upon  syphilitic  or 
tnljcrcular  iiifliunmution,  etc. 

For  «U!itiMi]i(!  n^wns  it  will  lie  advisable  to  diwnss 
fractures  an  tlic-y  occur  in  the  throe  main  divisions  of  the 
spini-  I'csiMJctively.  lu  addition,  I  sliall  refer  separately 
to  the  lesion  us  it  utfccts  the  atlas  ami  axis,  since,  because 
of  their  union  tbrougb  the  odontoid  process,  they  are  more 
closely  eonneeteil  tiuiii  any  other  two  vertcbne,  tbrmiug  a 
unit  ill  res[>ect  tu  functional  action. 

Fractures  of  the  Cervical  Vertebrte. 

These  fractures  are  classified  as  follows:  (1)  Fracture 
of  the  body ;  (2)  fracture  of  the  laminie ;  (3)  fracture  of 
the  processes. 

Class  3  IS  Biilxlivided  into :  (n)  Fracture  of  the  spinous 
pri)cej'i«!s ;  (6)  fracture  of  the  transverse  jirocesses ;  (c)  frac- 
ture of  tbe  oblique  processes. 

The  various  forms  of  fracture  of  the  bodies  and  laminie 
will  be  referred  to  later  on. 

In  the  atlas  we  meet  with  transverse  fractures  of  tbe 
ring,   and    with   &aetan»   of   the   transverse   processes. 
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PLATE  a 

Case  of  Mealed  Fracture  by  Rotation  of  the  Third  Cervical 
Vertebra  and  of  the  Carres  ponding  Spinous  Process. 

The  liead  i- slis-btly  liini.-il  li.  ..lie  Biile.     The  i-olored  illustraHoii 
sliows  tlif  lurwucil  iuciiQiitiuii  iif  tlie  lieml  uiid  the  awolltn  nppmrniice 
of  tlie  DKk  [wtiicU  lias 
perBJEted  up  to  the  pres- 
ent time). 

tliree  years  of  age,  frit 
fmni  11  ludiler  Trum  the 
h<fiN;lit  III'  nhoQt  Ij 
at'iries,  on  August  8, 
JSU3.     It  i<i  not  known 

Blrurk  till!  e">nnil.  He 
Has  trejiliil  Tor  seven 
neeks  iu  tbo  bospilal  — 
Dtid  fur  nix  montb 
nlternaid  in  my  cliai^ 
receiving  fall  iiisntaiiQ 
ullnwnnce  during  thp 
time.  He  then  n) 
eiinied  work,  tmt  trodj 
incnt  hy  mnsmge  am 
gymnaslics  was  er-^^^ 
tiniiPil.  Tlie  cord  li 
imt  liern  injured,  a 
the  only  difficnl 
pj,  g  iiiiiiiile.sW  vrns  ttiniilh 

islifil   mobility  of  t 
liend.    At  first  i' 
lOr extended,  while  latem!  flejiton  and  rotnt!< 
OU  of  tllP  apinoUB  processes  of  the  cervical  V 
a  immediaie  elevation  of  the  slionlders. 
.     .  '  time  the  pntient  nns  iihle  to  perfunn  all  the  dulie 

of  hia  tnwie.  The  accompanying  illoHtrntion  ( Fife,  9)  niiows  the  sligl 
rotation  of  the  head  to  the  left  and  the  apparent  shortening  of  it 
Deck  on  the  lert  side, 

Insumnee  nllownnce  ;  for  first  piglit  montliH,  100%  ;  for  the  foUnir- 
ing  alx  month*,  6(l'(  ;  for  oue  vear  snerwart),  Xl%  ;  since  tliat.  tini& 
15J6. 

Wagner  ami  Stoljwr  cite  a  cMse  olwtrvfd  bv  B.  Pliillippa, 
in  which  the  ring  of  the  utlas  was  tnnisvprsely  broken, 
the  anterior  arch,  tiigptlier  with  the  odontoid  proeeasi,  being 
displaced  forward,  without  causing  injur}-  to  tlic  cord.    If 


he  neither  Hexed 

limited.     Perciw 

Cftuned,  reflenly,  i 

Iu  the 


Tnb.>~ 


^ 


/ 


^\ 
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the  atlas  luts  a  Hpiiinus  pn^cctis,  it  may  bo  fractunul  by 
extreme  di^rees  of  flexion  of  the  neck.  However,  i'rao- 
tures  uf  the  atW  m-e,  ou  the  whole,  very  rare  accidents. 

The  axis  may  be  fractured  in  any  of  its  partti.  Tlie 
odontoid  proeess  ia  invariably  fraotui-ed  in  ease  of  forward 
iltslocatiou  of  the  atla.s. 

A  uirpeuter,  sixl.y-seveu  years  of  age,  Tell  rrom  a  Hcaflbtdiiig  aine 
feel  taigb  an  tliK  ITth  «r  April,  1697,  reviving  tbc  folUiwiug  ipjiiries : 
dUlacatioii  nf  Ibe  left  rlavicle  nt  its  st«raal  arliL-nlaLioD,  couciwsioii  nf 
llu)  bniin,  iiiDuinpleU:  rotator;  difllouitiuD  of  tbe  secuod  cerviiail  rer' 
tobru  to  the  led.  The  coiil  was  uot  injured.  Tlie  puticnt  mui  unimi- 
Mnoue  forMvenil  hours. 

Uh  wbb  treuted  iit  borne  for  utMitit  foar  nioaths,  Ij'ing  in  bed  for 
three  weeks.  He  is  said  to  have  wiilkol  very  little  aiibaNiueoMy.  He 
eotereit  my  btwpiiAl  Auguat  7,  18t)7. 

SnAjrttive  Sgmplom*. — ttipdity  ot  the  neck,  iimbility  to  luove  1 
aaine.  Tile  mobility  of  tlie  abonlder  was  very  limited  aud  the  lell  u 
«u  hIiuosI  nseleHs. 

Tbe  imlient  appeared  Minienhat  feeble  ;  his  head  was  beld  nitheT 
■tiffly  and  wansliubtlv  inuliued  forward,  tbe  c^hin  lieiiig  turned  a  liT 
lotheriabt.  wbiie  tlir  1.^11  viir  «;t.s  sliiilillv  low.-r  tliuQ  tbe  rigbt.    TIkj 

spinous  iir "Ill   I  III    ■ I   1.  I'.   ■■  1   11  I-  il'-iiiii'tly  rotated  to  the 

lea.     Kill..:     11 I      '  ml  inuiitnl:  anteflexion 

CHQaei]  !!■'■', r  11  I  ill-.    Tbe  uinBtJesof 

the  left -III.' I. i-.i.  n.i.   ii.ii.'.v      II-- J  1  lie  spinous  pmceus 

of  tbe  ax\r'  i^i\v  Hii'  »>  |iiiiii  iiiiil  in  :i  iiiurk  iiioveuient  of  extenaion. 
The  putleuti  wux  <ii»jliurKeil  NuvemiKr  2>,  16)17.  At  tbat  date  tbe 
bewl  waa  beld  stniiglit  iokI  i^onld  l>c  moved  in  all  directionit  withnut 
pain.  Othernifie,  the  eoiidition  as  previously  dtscribetl  remained  uu- 
cbOili^.     The  iDsiirnTic^  allowance  wur  reckoned  at  45$. 

due  of  Kralrd  dulorxit ion  fracture  of  ihrfmiTth  eemienl  rerlebm,  com- 
pHealtd  bg  i^rg  u/  the  roril,  InreralioH  of  the  ligiimeBluni  nucha,  and 
fneturf  af  Ihn  ajiiiuiut  proea*  of  tlie  third  cfrriail  i>rrteira.  Tbe  Irac- 
tare  vita  caoHed  by  ovir ilex  ion.   The  tiusal  Imnea  were  also  bmken. 

A  laaaon,  rorlv-tiiTH'  yi-.ni  'ii  j<;i',  fell  from  &  K-aSbtdiog  on 
November  3,  1888,  "tiikiii:^  on  In-  II. iM'  and  turning  a  wnnersunlt, 
which  caused  overtli'Miiii  ni    tin-  mil..     At  tbe  boapital  a  diagnoeia 

woa  fuade  of  iutraiiLfliill.ii  v  li'-i ili^iue.     Tliere  was  iNinlysis,  Iwth 

f,  mohir  nud  aensury,  til  .ill   iln:  uxliuiaitics.     I  exainlneil  the   jHitient 
,    two  yearn  later.     He  hiiil  Kmwa  very  nld  in  njtpearance  aud  held  bia 
L  Iwad  iiicliued  forward,  as  abown  in  liie  od^ompanying  illustration. 
I   (Pig.  10.)     The  apinona  pnieeM  of  the  fifth  cerviial  vertebra  wiia  very 
proniiunut     Juat  Ix'low  llie  tliirii  it|iinnuM  proretn  there  waa  a  depres- 
sion, niid  a  little  Ix'low  llni  rrinlil  U-  li'lt  Hu  ebistic,  omi-like  objei't, 
which  i>oald  !»■  pii-lu'il  iniiv  iln-  d.iiTvwion.     On  jiercnaaion  of  the 
eerviuid  ret^cm  of  ibi-  -tjnin'  wiih  iln-  pi'n'usHion'hammer  theshoalden 
were   eleviiUnl    iviUi    licliiiiiiiu-iiki'   iii|iidity,    while    the    heiiil   wiis 
ttuowD  tuiekward.     The  iiiubiliij  ■j{  llie  head  was  limited  ;  there  wiis 


I 
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no  purjiljsia.  The  tips  of  Hie  Augers  were  aflecteii  by  pnresthesia. 
Eurly  ill  18I)H  I  tiHjk  aw  X-ruy  phologmph,  by  which  Llie  diut^osfa  wua 
confirmed.  The  iiisDrance  ollowiuire  waa  100%  for  oue  year;  theu 
50%,  aud  [iit«r,  15%,  when  the  patient  reHiinied  regiilnr  wurk.  It 
had  to  lie  raised  to  50^  later  on,  and  rciuniiieil  at  lliul  fignre  uutil 
his  (Ipath,  whirli  iwciirri'd  in  May,  IPTO.  I'mm  piilmnn.iry  liilwri'aliwis. 
There  had  l«fu  no  irii] 


I 


I 


IAcconiing  to  Wagner  and  Stolper,  fractures  of  the 
Bpinotis  process  and  laminie  of  the  axis  are  always  due  to 
direct  violent*.  Fractures  of  the  IhmIv  or  latuiu^,  iir  of 
tiie  odontoid  pro(*«s,  are  exceedingly  dungerone  injnries, 
death  being  liuhle  to  oecnr  from  penetration  of  the  c«rd 
\tf  fragments  of  bone.     Notwithstanding  the  grave  pro^ 
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IaoBis  attucliing  to  tracture^  of  tlie  jxis  and  atkia  thp\  do 
not  iiece-i&anlv  pro\e  fatal  in  ull  lasea  Ca.-.esiif  rwoverj 
from  fracture  of  the  (xUmtoid  procres,  for  instance,  are 
on  record 

Fractures  of  the  aj£i»  and  of  all  the  otlier  cervical  \er 
tebne  are  tausetl  b\  mdimt  violmtL  Tbey  an,  uiuiUj 
the  remilt  of  forced  flexion  {d  mjinHsion  fractmes),  the 
bodiLs  of  the  Mi-ttbne  hiiii;,  r  mi 
pr»^sed  in  tlieir  vertLbral  li  i  t  i 
riie  Id^ioti  may  bt  due  to  i  i  II  ill 
liead  or  to  blows  retcned  on  lli  I  iir  i 
trom  railing  objects  It  ib  iisnillv 
accompanied  by  coucuseion  of  tin. 
brain,  \^hich  is  \erj  likely  to  dncn 
attention  from  the  spine  to  tlie  liuid 
Sometimes  th(re  is  only  a  temporary 
coralition  of  vhoek,  and  cases  of  inn. 
tureot  the  axis  hi\eoccurred  inuhiih 
the  injured  indniduul  bas  procttUd 
on  bib  n  IV  afler  nnovenng  troin  tli 
sbock  It  m  quite  poBbible  nnder  hu<  h 
(.  I  re  um  stances  for  fractnre  of  the  mi 
ttbrte  to  be  overlooked  and  if  tin 
patitnt  actually  Msity  a  pb>siciaii  bim 
self,  tlic  oicurrLiMi.  of  the  fracture 
ma>  later  on  be  dt  nied  and  its  txi'-tLiue 
declared  to  be  impossible 

The  spinous  processes  most  subject 
to   fracture   are  those  of  the   second  pjg,  ii_ 

(which  is  loug),  the  sixth,  and  the 
seventh  vertebne.  The  injury  may  be  caused  by  duiHit 
violence  or  may  result  from  overextension,  the  spinous 
process  next  below  acting  as  a  fulenim.  In  other  cases  it 
ocrnrs  0.9  an  accompaninu-iit  of  dislw^ations  due  to  over- 
llexioii,  being  caused  by  traction  on  the  pint  of  the  liga- 
mentuni  nuclia^.  These  fractures  usually  involve  no 
danger  to  tlic  patient. 


iriS 
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Fraotiires  uf  tlic  lumiiite,  od  tlif  iitlior  liuiiil,  are  luucli 
more  serious  iiijuries,  iieing  very  liat>ie  to  (iaitnn  lesions  uf 
the  eoni. 

Tile  prognosis  is  good,  iis  a  rule,  in  reHpect  tn  fraotures 
of  the  transverse  procosses  and  of  the  articular  proctisees. 

(,'*«■  0/  ArainI  frmlure  of  tlit  npiaoiiM  procegt  of  Che  eeveiilh  cerriral 
and  first  dorsal  vfrlrbrm. 

A  ULri>eutHr,  thirbr  years  of  agfi,  fell  frum  a  llei(cht  of  twelve  feet 
on  June  20,  18U1.  striking  on  tbe  Deck.  In  ndilitiun  to  the  ilfjar; 
numed  he  snRered  it  «pmiu  of  tbe  left  ankle.  WIii^u  I  examined  him, 
Beptemher  23,  1891,  I  found  the  lieud  held  nn  in  the  accompanving 
illuBtratiou.  (Fig.  11.)  All  movement  of  the  head  nas  very  difflt'olt, 
and  tbe  apinonn  proce-sacs  of  the  injured  vertebne  were  swollen  >uid 
Benaitive  to  pressure.  Tlie  central  nervous  system  waa  intaet.  Griul- 
unl  improvetiicnt  resulted  l>oni  trentment  by  maanige  and  fnini  pnswve 
motion.  lusoraiice  iillownni'e,  40%  for  the  liist  six  mnalhti ;  20%  for 
the  following  year.     At1«r  this  time  the  piitient  ntw  fully  Lupitlile  of 

H(.'ll-Sllp]Kirt. 

Symptoms  of  Healed  Fractures  of  the  Cervical  Vertebrc 
In  all  oases  of  healed  fractures  of  the  cervical  vertebne 
we  can  observe  a  peculiar  ami  rather  .stiff  jmsitjon  of  the 
head.  When  it  is  inclined  forward,  we  can  assume  the 
lesion  to  have  been  a  fracture  or  dialocation-fntetiire  caused 
by  overflexion.  There  is  often  at  the  same  time  a  slight 
rotation  of  the  head  (eapiit  obstipnm),  which  is  aaually  to 
be  ascribed  to  a  unilateral  ix)tatori-  di.«l oration  or  fracture. 
In  many  cases  the  neck  is  iXTiniinciilly  tliiokcned  and 
swollen.  In  case  of  fracture  of  llio  .^imiutLs  priKVSses 
tiicse  are  felt  to  be  thickened,  ami  can  nsnally  be  easily 
seen.  When  there  is  a  rotation  of  the  head,  the  spinous 
processes  are  found  to  be  displaced.  Sometimes  the  eervi- 
oal  region  of  the  spine  is  markedly  convex  |J09tcriorly. 

Paralyses  affecting  the  cervical  or  brachial  plexiL->  may 
be  causetl  by  hemorrhage  within  the  cord  or  by  pressure  of 
QBsses  of  callus  on  the  nerves  at  the  intervertebral  foramina. 
The  most  imporlunt  of  the  functional  distiirlmnwa  are 
the  limitations  of  mobility.  A  workman  may  be  seriously 
inconvenienced  by  inability  Uy  niisc  his  head,  Litnilation 
of  lateral  movement  is  also  extremely  annoying. 
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Movenjent  of  the  liead  frt^iit'iitly  gives  riso  to  crocking 
Buiinds,  ugiiiilly  not  acroiii|muied  by  pjiiri,  hut  so  unpleas- 
ant that  the  individual  afffcted  is  apt  to  avoid  moving  his 
head  AS  much  as  ]K>ssil)le. 

t  There  is  not  necessarily  a  loss  of  cajMicity  for  self-sup- 
ort,  uuless  there  are  eeri'bral  symptoms  or  paralyses, 
f  the  latter  are  present,  the  incapacity  for  self-support 
Iways  reaches  a  high  degree. 


of  iIk  e. 


•■itbriF,  cinnjiH- 


I 


Owe   of  hmlcd  diflorat 
ed  by  MiHrnwian  of  the  bi 

A  rarpenter,  thirtj'-rimr  yenix  of  ngt,  wiiH  (aiiglil  andcr  u  falUiiK 
bnildioK  on  Februnry  H,  1897.  Lenno  :  severe  coiitmiioD  of  the  cervi- 
Otl  n^oD  or  the  spine  mid  of  tlie  lell  unii.  He  h»s  in  the  lioepilal 
(or  three  tmd  a  hnll'  weekx,  and  latue  under  tiiy  rare  nil  Muy  3,  1897. 
The  p»tlent  wns  s  larjce  man,  nf  vigorous  build.  The  head  iras 
aomewhnt  ini.'liiieil  r«rwanl  and  to  the  lelt  Hide,  the  led  ear  being  on  » 
aliglitly  lower  level  than  the  riglit.  The  (wruiiU  Hpinoiis  prottBa  nas 
sIlKhtly  ili>>iilai»^l  to  the  lell.     There  naa  some  fltifTneNS  of  the  neck, 

'        .  greatly  restricted.     On  pjlgsive  motion 

the  ijiiiioBH  proccsBes  of  the  lower  part 
A   reacted 


IS  Blight  crcpiln 


\tH     \ 


(H 
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fee    Lg 


(Bee, 


red      O 


iHe  his  left 

d    turhencee. 

tt         drHggitlK- 

re    r  the  fifth 

g  ttie  diHg- 

very  slow 
A      DiwIinrKed 
w       increiuied 
to  date. 


rtheriRht 
mediately 
le  walked 
diagnosed 
twing  Aaj 


B  mtemi  a  snrgieul  cHnie  for  treiitinent     AtWr 
F  graph  had  been  tiiken  the  dislocation  nas  rednced.     I 
I  «n  Felimary  3,  1S99.     He  whh  a  miin  of  intidiiim  heii^lil  mid  of  vigor- 
LouH    build.       He   uiniphiiiiHl   of  piiin    in    the   back  of  the    neuk, 

dialing  toward  tlie  shouldeis,  of  inability  to  tnove  his  head,  of  paiu 
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in  the  nlernum  Htiil  id  Ibc  lumbar  rtigion  after  lilting  (or  an;  length 
of  time,  and  of  unmhness  of  tJie  left  arm. 

Tlie  lollowiug  poiii til  were  espwially  noticeable  when  tfae  patient 
was  viewed  fnini  the  aiite  :  foriviinl  iDi'liilntiou  iif  the  hFMl ;  marked 
prominence  of  the  st«nioclei(Iomiu<tnid  ;  proniiuenee  of  tlie  apinona 
processes  of  the  fillh,  sixth,  mid  seventh  cervical  verlcltrte.  The  left 
eitr  was  sli);ht]y  lower  than  the  right.  Movement  of  the  head  was 
limited  nud  painfal.  The  putient  vrare  a  allff  bandage  aronnd  the 
neck.     He  is  slill  quite  incapable  of  self-sopport . 

Fractures  of  the  Dorsal  and  Lumbar  Vertebre, 

FmeturcH  of  ttif  dursiil  vci-tt'ijiw  uall  Tor  tipcchil  discus- 
sion by  reason  of  tlit>  eoiiuoctioii  of  tlio  vertcbne  with  the 
ribii.  If  the  transverse  processes  are  involveil,  tlit"  iininn 
with  the  ril)s  is  loosened  or  destroyed,  and  nfter  recovery 
there  are  likely  to  be  mechanical  limitations  of  mobility, 
or  {vi!n  due  \o  neuralgia,  or  iiiflammation  arising  from 
pressure  on  the  intercostal  nerves.  Similar  symptoms  are 
also  ob9pr\'ed  when  the  ribs  are  fractured  near  their  ver- 
tebral articulations.  The  heads  of  tlie  ribs  are  fre<}nently 
looscncj  or  displaced  from  tlieir  articulations  with  the 
intervertebral  dines  in  case  of  fractun^  of  the  hmlies  of  the 
vert«hrffi.  These  dislocjitions  are  very  likely  to  cause  pain 
on  every  motion  <»f  the  thorax.  The  pain  niiiy  be  localized 
at  the  point  of  injury,  or  it  may  radiate  in  tlie  course  of 
the  intercostal  nerves  involved.  In  addition,  there  are 
disturbances  undoubtedly  due  to  lesions  of  the  synipathetio 
nerve,  which  passes  down  the  vertebral  column  close  to  the 
costal  articulations,  and  to  lesions  of  its  small  ganglia,  one 
of  which  corres]Kinds  to  cacb  rib,  and  into  which  the 
nePve-brauches  pass  connecting  the  sympathetic  and  spinal 
systems.  The  symptoms  to  be  attributed  to  tliese  lesions 
are  disturbances  of  heart-action,  such  as  slow  or  intermit- 
tent pulse. 

When  the  eleventh  or  twelfth  dorsal  vertebra  is  involved, 
the  conditions  that  arise  from  the  injury  are  somewhat 
different,  since  these  \'ertebra?  arc  connected  with  the  two 
floating  ribs. 

The  consequences  of  injuries  of  the  cord  at  the  various 
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levels  of  the  dorsul  region  Imve  already  received  suflieii-iit 
mention. 

While  dislocations  or  dislocation-fractures  are  the  rule 
in  the  cervical  region,  pure  fractures  are  the  chief  form  of 
injury  afieeting  tlie  dorsal  and  lumbar  vertebne.  Of 
these,  the  lower  dorsal  and  upper  luuilKir  vertehne  are 
most  frequently  involved,  and  by  most  observers  the 
twelfth  dorsal  and  first  lumbar  vertebrsB  are  state<l  to  be 
the  Beat  of  injury  in  the  niaji>rily  of  cases.  My  own 
statistics  fully  agrt'e  with  this  conclusion,  WagiitT  and 
Stolper  noted  thirty-five  fractures  of  the  twelfth  dorsal 
vertebra  among  sixty-eight  cases  of  fracture  and  disloca- 
tion ;  and  nineteen  fractures  of  tlie  first  lumbar  vertebra 
among  thirty-four  emu-s  of  involvement  of  the  Inrabnr 
region.     Gowers  gives  very  similar  figures. 

Fractures  of  the  bodies  of  the  dorsal  and  Inmliar  ver- 
I  tebne  are  compression-fractures  in  the  great  majority  of 
ea,  being  caused  by  falls  on  the  feet,  buttocks,  head,  or 
I  neck,  or  by  blows  from  falling  objects  received  on  the 
shouldei^,  or  by  forced  overflexion  of  the  l)ody  in  cases 
■  of  caving-in  of  walls,  etc.  Sneh  fractures  are  due  to  in- 
I  direct  violence,  and  it  may  l>e  stated  that  fractures  of  tlie 
I  bodies  are  only  in  rare  instances  the  result  of  direct 
violence. 

As  a  result  of  the  accidents  just  enumerated  the  bodies 
of  the  vertebrte  are  compressed  in  tbeir  vertical  axis.     If 
at  the  same  time  the  spine  is  ovcrttexcd,  it  is  the  ante- 
rior parts  of  the  bodies  that  are  chiefly  affected  by  the 
j  compression.     Aa  a  result  we  often   meet  willi  indirect 
I  ftactures  of  one  or  more  of  the  spintius  proeesses,  with 
laoeratioiis  of  the  ligaments  connecting  them,  especially 
of  the  supraspinous  ligament.     Sometimes  the  sternum  is 
transversely  fractured  at  the  same  time.     It  luis  not  yet 
been  det^^'rmined  how  much  the  tnmsverse  and  articular 
processes  of  the  vertebrre   arc  involved    in  the  injury. 
Wagner  and   Stolper    luive  fonml    on    aiitcipsy   that    the 
I  articular   processes  and  capsules    were    uuiujured   in    a 
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miiiihor  of  casow  of  serious  compresBion-fractiiiv.  Nt'v< 
tlieli'^,  it  13  only  ruasDimttlc  to  suppi^c  tliat,  in  ^tmw  i 
ittances  in  which  the  conipi'eRsion  k  more  nmrkcd  in  the 
posterior  than  in  the  anterior  segment'^  of  tlie  liodics,  the 
articular  processes  may  aluo  suffer  fraeture. 

The  Hpinons  proce&soa  are  very  frequently  tlic  seat  of 
fracture  ;  aud  wlieii  they  alone  suffer,  the  injury  is  clue  to 
dirtH-t  violence,  usually  acting  at  a  tangent  and  involving 
several  spinous  proeesses  at  the  same  time.  The  indirect 
fractures  of  the  spinous  processes  aceompanying  similar 
injuries  of  the  ixxlies  of  the  vcrtebne  have  been  pre- 
viously mentioned. 

Fractures  of  the  laminie  nf  the  dorsal  and  lumbar  ver- 
tebrae occur  so  seldom  that,  according  to  M'agner  and 
Stolper,  only  five  cases  are  on  record  so  far.  These  frac- 
tures necessarily  involve  great  danger  to  the  conl. 

Cant  itf  hailed  comprcmtm-frortiiyr  nf  Ihr  rlrrmlh  itnil  furtflli  rfurm/ 
vrrUhrm.  eompiioattd  bg  Ution  of  Iht  eiird,     Seqiift,  Kii 
tiire  of  the  spine. 

A  workman,  twrnt.v-ciRlit  yenrs  of  nge,  fell  fmr 
nneator;  June  28,  I8!I9.  He  wna  trpntnl  in  the  liuh| 
hert  on  robber  cuHhions.  TIuti'  \y<-n-  iiiii'M!ii-.ii,  m'  I 
tremities  for  foar  diiys  ;  retviiHiui  nt'  iiriiii-,  m-i. iMhiHi 

tion  for  three  i1ay»  ;  ahsoliitc  nui^iii'^i'i""  '<•'  ' I'l'  ' 

I  exnmined  liim   SeptcmU'r  '.i,  t-'.i--.  nLrii   Iji'   IhllI  In 

hoB|>ilul  for  eiRht  weeks.     Hl"  aUiliil   Hiiil   lii-  lili  ^■u^ 

work,  nml  wishrai  toilono.    He  vasn  man  of  in  wl  in  in 

oaa  hailil,  of  pate  complex  ion  and  sirklj  ap])eiimnce. 

prucesBeBof  the  eleventh  ami  twelftli  diirsul  verlebrie  \ 

thickened  nnd  uppeumi  n  Utile  ))ppnratcil ;  they  were  not  painful  ou 

pressure.  Tlii'  spine  Hhoweil  a  iili):lit  poiiterior  eurvature  in  uiii  region. 

The   pHtietit  i-oiilil  stoop  forwiinl   iwsily.   Rnd    uonlil   niise   htmiwir 

promptly  iiuil  iinic^kly  ;  lateral  Sexion  and  retitiflexian  were  mther 

difHonlL     InNumnce  allowance,  35%. 

The  patient  now  ln^in  to  work  nitnin.  After  twenty-seven  days  he 
raturited  for  d  new  exainiuntion,  snyinn  that  he  hiiil  |>iiin  in  the  spine 
nod  waa  unable  l«  work,  He  admitted  hsvint;  wiirkeil  ronliuunasly  for 
ton  honni  and  liarinK  carried  henvy  weinhta.  At  tliis  time  Uie  ipiHiiHi 
promMV  of  the  rterrnih  anil  tveffli  donal  nrtrhrx  werv  »amnchat  rfi'*- 
pinrrrfanil  tlie  kyphnnii  was  more  marked.  On  December  31,  1808, 
I  mmlc  another  i-xaniinHtiou,  luul  funnd  a  mni-h  incrensed  kyplimis. 
ns  illiiKtmtvd  in  the  nccnnipuiiying  drawing.  (Fi|i.  12,  Phntogrnplmt 
frumuntliue  niEtd«  with  lend  wire.)  Tliv  (Hitieut  liiid  evi<lently  b^nu 
to  work  again  too  anoD,  «B|iecinl)y  hi  rt^ord  to  earrying  loada.    The 
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Fig.  13. 


Fig.  14. 
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DISEASES  CAUSED  Bi'  JCCIDEXTS. 


c3DcelluU4  portion  of  the  fractured  vertebriEwns  uuiliiulitedlj*  still  too 
BOd  lu  give  tlje  proper  sapport.  On  aDteBexion  the  Ino  spinnuB  pn>- 
ceases  iu  ijuestion  stood  out,  asHhown  in  thedraniog.  (Fig.  13.)  At 
this  time  it  was  diffiriilt  Tor  tliu  tutJeut  lo  retuTer  the  upright  position. 
On  retroQexion  (Fig.  14)  the  i.'ervica]  and  doiaalr^onsof  the  apine  stood 
to  eacil  other  at  an  utigle  of  nearly  Diaetj  degreee  \  tlie  doraal  r^oo 
remained  kyphotic,  while  tlie  luiuhor  region  cuuld  be  Aesed  in  lotdoeia. 
On  lateml  Sexioa  the  doisnl  region  invariably  moved  in  the  oppoaite 
direction  ;  on  flexion  to  the  left  (Pig.  15),  therefore,  the  doisol  r^ou 
iHwume  convex  im  the  lell  side,  white  tlie  cervical  nud  lumbar  r^ona 
became  coDcjive  ou  the  left  side  ;  on  Heiion  to  the  right,  the  convexity 
appeared  ou  tlie  right  aide  of  the  Inuihar  region.  (Pig,  16.)  Tlw 
patient  had  loat  fonr  centimeters  in  height  since  bis  aurident.  His 
iDtamuce  wu  nused  to  50jlt 


Symptoms  of  Healed  Fractures  of  the  Spine. 

As  a  result  of  is<>late<l  fnictures  of  the  spinous  pniocBses,. 
nennlly  due  tti  direct  violence  acting  at  a  tangt^ut,  we  find 
the  affected  processes  thickeued,  prominent,  and  either  ap- 
proximated or  separated  more  widely  thun  in  the  normal 
state.  Tlie  mobility  of  the  spine  is  limited  for  a  consider- 
able period  ;  in  especially  iiufavoroble  cases  the  limitation 
may  be  permanent.  Lesions  of  the  spinal  cord  may  be 
caused  by  direct  penetration  of  the  latter  by  the  fractured 
process. 

The  symptoms  consequent  u[¥m  fracture  of  the  bo<Hea 
are  more  characteristic.  A  peculiar  stiff  manner  of  hold- 
ing the  body  is  i>ften  apparent  at  a  glance,  while  on  exam- 
ination of  the  spine  we  usually  find  a  spot  at  which  one  or 
more  of  the  spinous  processes  seem  thickened.  The  frao-, 
ture  of  the  Itody  may  correspond  with  the  spin 
thatwaseimultaneously  involved,  or  it  may  be  situated  lower 
down.  It  is  unusual  for  it  to  be  at  a  higher  level.  The 
callous  thickening:  of  the  fractured  spinous  processes  may 
be  so  marked  as  to  form  a  decided  angular  or 
gibbosity.  In  otiier  ca.ses  the  spinous  processes  are  only 
very  sliglilly  thickened.  The  gibbosity  is,  as  a  rule,, 
largest  in  the  cases  of  fracturi'  due  to  overfle-iion  accom- 
panied by  compression  of  tlie  anterior  segments  of  the 
bodies  of  the  vertebne.     It  may  increase  in  size  as  a  result 
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of  walking  too  soon  after  the  accident  (Kuinmel's  disease). 
If  tlid  gibl>osity  is  marked,  the  whole  back  at  that  level  is 
t<.ha{>ed  to  a  {mint  in  the  direction  of  the  spine ;  in  the  lum- 
bar region  especially  the  normal  depressions  and  curves 
t^en  on  hotli  sitles  of  the  long  extensor  muscles  of  the 
bask  will  be  found  to  have  disappeared.  As  a  reenlt  of 
tliese  changes  the  whole  biKly  ia  sometimes  held  slightly 
inclined  forward.  The  opjwsite  condithm  obtains  when 
the  posterior  segments  of  the  l)OiUes  of  the  vertebne  are 
aft'erted  by  the  compression,  the  curvature  of  the  spine  in 
those  cases  being  lordotic,  und  lending  to  a  noticeable  pecu- 
liarity of  iKwture  atid  gait.  The  tatter  may  l>e  mincing  or 
dragging.  The  spinous  piiiccases  may  be  widely  separated 
or  they  may  be  closely  pressed  t^^ther.  In  all  cases  i>i' 
compression-fracture  the  vertebral  column  is  found  to  be 
fihortened.  In  men  who  have  been  accunitely  measured  for 
military  service  previously  to  the  accident  the  degree  of 
shortening  can  be  determined  with  exactness.  The  thorax 
frequently  appears  barrel-shaped.  In  the  region  of  the 
fractnrr  the  spine  shows  a  certain  stifl'ncss,  which  can  best 
be  demon.strated  by  pressure,  with  the  patient  lying  on  his 
stomach,  in  comparison  with  a  normal  individual.  The 
muscles  of  the  back  often  remain  atrophie<l  for  a  consider- 
alile  period. 

Que  offrartiurr  of  the  ajrinowt  proeanfii  of  Ike  leuih  to  the  iiBelflh  dOTtnt 
verUbrx.    S«|n«l,  perfect  recovery. 

A  worknikn,  tnrly-Bve  yciire  iil'  nge,  on  July  27,  1896,  Tell  from  a 
flcnflbliliiig  one  Btory  higli,  slrikiiiji;  on  his  bHck.  He  was  taken 
to  tlip  liimpital,  trhere  he  wns  kept  in  bed  on  nir-cunhbtiB  and 
LTuited  l>y  iiiimi^tioiiR.  I  eiitniinoil  liini  September  10,  189(1.  He 
HNS  of  medium  size  auil  of  beiiltby  appearaoce.  He  heltl  his  body 
»>me«h:it  iiiL-lined  forward.  The  tenth  to  twelfth  spinous  processes 
were  lliickcned  and  prominent.  His  gait  wns  alow,  hnt  not  irrq^lnr  ; 
:il1  iiiiiliiiii  n{  the  R;uDe  wiis  difflciiit  Aud  pninfni.  After  deep  Dexion 
he  niisi'd  himself  by  dinibin);  np  his  tliighs  with  his  hnnda.  The 
patellar  refluxes  were  exaigceruted  on  both  sides.  He  was  treated  in 
my  bospilBl  fur  four  montlu,  nml  wna  then  diBchnrKvd  with  20% 
iiiBnranre  sllowsiiee.  At  tbat  time  he  stilt  complained  of  pain  in  the 
spine,  hnt  ronld  sloDp  ewdly  and  qiiiekly.  Since  Jnnunry,  1898,  he 
Inis  been  in  perfect  health. 
I         Que  af  healed  fraditre  of  Ike  ninth  and  laith  donal  rerlvbric,  compli- 
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calal  ftj  fradnre  of  the  ribi.    Seqael  :  recovery,  with  m 
iii$turliaDi.t<ii. 

(CompUK  Plate  11.)  A  idhsod,  tbirty-flTc  years  of  n^,  on  October 
5,  1S97,  fell  frum  a  wall  .tbniit  twcoty  feet  hi^li.  slrikiug,  ao  it  i> 
Sitiil,  on  the  Irinibar  region.  This  point  i-oulJ  uot  be  drSiiitely  DBcer- 
tained.  The  jatieut  remmued  in  ))e<l  for  slxtetn  Aayn,  and  after  that 
arose  nt  intervals.     Urinaliun  and  deleui'iou  wero  disturbed. 


I 


I  examined  h  m  December  28  1895  He  naBormediam  alae,  well 
DonrlKlied,  b  t  lu  a  lock  <il  II  heal  h  He  leld  his  body  iDclineil 
backward  and  ira  ket\  w  th  a  m  nc  dk  ga  F  om  the  front  hia  neck 
appeared  short  a  «e  Hunk  nto  tl  e  tborui.  The  abdomen  was 
hoat^hiipe  1  a  1  e  thorax  sppesred  son  enhat  adynimctric  There 
was  relatiie  y  u  ked  o  doa  sot  un  bar  region,  while  the  Dpper 
donuil  tfgi  B  IS  w  n  nhnl  abnorn  b  Iv  ■on  ex  poHteriorly.  Tlie 
npinoiiB  procee-H*  tl  e  tetitl  and  e  ev  h  domni  verlehras  were  con- 
Biderably  thickened.     At  the  time  ol  his  military  service  the  patient 
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had  menmred  1.61  meten.  His  present  height  is  only  1.57  mel«rs. 
There  were  no  jiamlyBea  or  disturbunires  of  Beusibility.  All  the 
reSexea  were  eiaggemtetl,  and  the  pDlse  watt  iocreaaed  in  freqiienej'. 
Mutiou  of  the  epiae  wa«  difficult  and  paiuful ;  the  patient  walked 
mincingly  and  with  the  help  uf  a  uaue.  Iiisuruuce  allowance  100$  ; 
no  improieiuent  op  to  dat«. 

Caie  ef  fraclure  of  the  licel/tk  doreal  and  first  lumbar  I'erlebrK; 
rearcery. 

A  eliiiQDej-sweep,  thirty-eight  years  of  age,  ou  December  20, 
1888.  fell  IVom  n  height  of  about  SOO  feet.  fhu^lunDK  hi«  spine  and 
right  ankle.  He  was  treated  iu  the  hospitsl.  I  exuinined  bim  Mardi 
28,  IB89,  and  noticed  the  forward  inclination  of  the  body  shown  in 
the  scconipanyiug  illnstintiun.  {Fig-  17-}  Tlje  lower  dorsal  and 
lumbar  regions  of  the  spine  were  slightly  thickened.  He  was  uiuillle 
to  straighleo  his  body.  He  suffered  constantly  from  diarrhea,  which 
yielded  only  to  large  doses  of  laadannm.  Up  to  tho  end  of  li^tK)  he 
was  frequently  treated  iti  the  hospital,  and  at  tllat  time  niu)  discharged 
with  25  %  insurance  allowance.  He  afterward  resumed  his  tnule,  but 
on  Jnly  2,  1897,  he  aguin  fell  from  a  hei);hl,  and  died  on  the  following 

The  fipine  is  generally  fixed  on  movement  of  the  body, 
giving  tlie  patient  a  stilT  appearance.  Stooping  ia  often 
performed  by  bending  the  knees,  while  the  spine  is  held 
fixed  and  rather  straight,  the  patient  straightening  himself 
lip  by  placing  his  hands  on  the  tliighs.  Even  if  the 
spine  is  flexed  on  stooping,  the  movement  is  usually  very 
limited.  The  patient,  as  a  rule,  complnins  of  weakness, 
of  a  feeling  of  insecurity,  and  of  pairi  on  movement  of 
the  spine  in  any  direction ;  the  [Miiii  can  often  be  Iixwl- 
ized  by  pressure  on  the  spinous  processes  or  by  percussion 
of  the  spine.  The  pain  may  disappear  in  the  course  of 
time,  or  it  may  increase  as  the  compressed  intervertebral 
di.sc  becomes  ab>iorbe<l.  On  lateral  flexion  of  the  body 
the  Bpine  is  frequently  found  to  be  curved  in  the  opposite 
dire<!tion  at  the  point  of  injury  ;  in  rare  instances,  on  the 
other  hand,  there  is  an  abnormal  degree  of  lateral 
mobility.  The  patients  are  often  unable  to  walk  without 
a  cane.  If  the  injury  was  complicated  by  lesions  of  the 
cord  or  by  hemorrhages  into  its  substance,  the  gait  of  the 
patient  becomes  spastic  or  ataxic.  Paralyses  of  bladder 
and  rectum  are  not  infrequently  met  with,  accompanied 
by  albuminaria,  etc.,  eaiising,  in  these  severe  cases,  incon- 


I  lit! 


DISI^ASES  CAUSED  BY  ACCIDEN'IS. 


idiliiHi  of   B 


tiiieiHC  of  urine  and  feces  or  llie  0[i|KisilX!  cnndilioii  of 
retention,  Tlie  reflexes  may  be  dimitiii^hed  or  lost,  or 
they  may  be  exaggerated.  In  eaae  of  unilateral  leiuon 
of  the  cord  we  find  tlie  patellar  reflex  diminiahed  or  lost 
on  one  side  and  exaggerated  on  tlie  otiier.  On  the  side 
on  whioh  it  is  lost  the  muscle.s  are  usually  atrophied, 
while  tlie  akin  is  nool  and  insensitive  to  pain,  deep  pricks 
not  being  felt  The  eleetrio  irritability  niay  be  onljr 
diminished,  or  the  reat^tion  of  degeneration  may  Im 
])reseut.  The  ek-ctrio  irritability  may,  however,  b* 
restored  for  some  time  bi'ibre  the  disturbances  of  sensi- 
bility JX139  off. 

The  prognosis  of  frjicturcs  of  the  vcrtebrte — more  par- 
ticularly of  fraetnres  of  the  body — is  always  grave.  Tha 
prognosis  as  to  life  is  very  liad  in  serious  cases  complicated' 
by  lesion  of  the  cord,  most  of  the  patients  dying  in  the 
course  of  two  yiairs  in  consequence  of  complications,  lics^' 
severe  cases,  not  terminating  fatnlly,  are  almost  always, 
followed  by  disturbances  of  function,  as  described  undw 
Sy  m  ptomat  ol  ogy . 

We  do  not  need  to  give  much  attention  to  fractures  of 
tlie  laminie,  sinew  they  very  .seldom  occur  alone.  They 
are  always  very  serious,  because  of  probable  injury  of  th* 
cord ;  if  t)ie  coi-d,  however,  escapes,  fractures  of  tha; 
laminie  are  very  difEieult  to  diagnose. 

Fractures  of  the  transverse  and  articular  pixtccsses  havi 
been  referred  to  under  Auatomieopliysiologie  Conadera^' 
tions. 

Case  offmrlure  of  the  lumbar  wriehi-ie  tcilh  fraeturr  of  fcrrral  tpinottfi. 

Cxntni,  romplk-aleil  by  Icninn  nf  Ihc  enrd.  Sei)iH'l :  nnxn-ery  ivilll  aDga- 
cDrv»tnru  itl"  the  Bpiiii- ;  Cull  iwovery  of  laiictinnal  p<iwer. 
A  piiinter'a  npprtMitUv,  wveiit4«n  yeuni  of  Bge,  in  1869  fell  from  M 
•caSbidini;  fram  twvitty-livetolliirl.y  Tent  hii^li,  fttrikingonhUbuttockii 
(HI  a  Oitiht  of  abitie  Ht^iw.  He  vim  id  tho  lioapitfil  Tor  twent;f-twa 
weeks,  lyini;  on  a  wiilrr  lied  for  eiitlitetMi  wMike.  There  were  par- 
nlirsisol'  l.tie  lower  exlremitiin  aiul  diKturlwiKi's  of  KtiHiliilitj  in  the 
same ;  also  pamlysis  of  lilndrler  .'iiid  rci-l.iiiii,  Tlirre  weeks  after  in- 
jury n  lH-(t-aore  develiiped  and  pereisloil  for  four  wef-ks.  FoiirteMl 
VFcksnner  injury  the  iiutk-nt  romplniiipd  of  a  pricking  scnsolion  ta 
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PLATE  B. 
Case  of  Fracture  of  a  Lumbar  Vertebra  Following  a  Slight'] 

Injury.— Si'quel,   tuln-rruluais  nl"  the  lunilmr   vcrteliia;.      KyphosiaW 
iiiarkMl.     Dealli  o(?i;urr«d  sevtu  yvam  later  fiDiii  tlilw^rcultHia  of  tha-l 

A  TtiSBon,  llurtj-five  yean  o(  age,  od  attempting  lo  WSt  nbox  oT'l 
lime  felt  Bomcthiiig  "prack"  iti  his  back,  uiid  Imd  to  stop  work  onl 
iwrotml  of  pniii.  Three  muntlis  luter  I  exaniiued  him  and  fonnd'| 
the  condition  liere  illiutniled.  lie  nalkcd  with  difficnlly. 
paniljsra. 

One  year  nfler  injur;  :  pamlysia  of  extremities  and  b^inning  dfS-1 
turbaiice«  of  sptteoh. 


borliood  of  the  araa.  The  ribs  felt  thickened  on  the  right  stdts  of  tlwj 
back  under  the  »ciipiilB.  Tbere  were  do  cardiac  mnnnnis  ;  palse,  IlKk 
The  pntclliir  reflex  was  aliotished  on  the  right  side,  diminished  on  tlM' 
left.  The  temperature  vm  rained.  The  urine  coDtained  couaiderabla 
illliTimiii ;  there  was  n  piinilent  eyatitia.  He  entered  the  hoapitat.  I 
aj^in  euuniued  the  pHitieDt  September  7,  1899  ;  except  in  respect  ta 
tiie  cystitis,  whicti  was  cured,  there  was  oo  cliimge  in  hia  mnditioa. 
Insurance  allownnce,  100$. 

CkiKe  of  htided  fradnrc  of  Ihr  lumbar  miebrx,  cmni)liealfd  bg  Irvi'on  qf' 
the  eord.     Death  oceurred  from  diubetea  mellitns  nller  five  years. 

A  carpenter,  Iweutj-nine  years  of  age,  fell  from  a  acnBoldiiu 
September  17.  1868.  He  waa  treated  in  the  hospital  np  to  Decem- 
ber 2(),  IW».  He  was  a  luan  of  niodemte  hcigbt.  At  the  level  of  ths 
first  and  second  lumbar  vertehne  there  wna  a  sliglit  hut  distinct 
angular  curvatnre.  Other  symptoms  were  sensitiveuina  to  pressnTe, 
diffleulty  of  niotiou,  iDDbilit;  Ui  stoop,  and  parettheain  of  the  lower 
extremities ;  the  patellar  reflex  wus  exf^jgcniled  on  the  right  side ; 
there  was  incontiuenue  of  nrine  and  of  feces.  The  putieut  gradaatl; 
grew  wnrse,  and  died  October  13,  169.1,  of  diabetes. 

Ill  the  majority  of  easwn  of  healed  fractures  there  JB  A 
considerable  degree  of  incapacity  for  self-support;  in  my 
owii  cases  33|  to  50^  insurance  was  iisuaJly  allowed. 
Fully  one-third  of  all  cases  received  100  J?j.  Nevertheless, 
we  BODietinies  meet  with  cases  of  severe  iiijiiPi-  in  which, 
the  victim,  although  outwardly  changed  in  consequeno^, 
is  abk'  to  resume  work  in  a  comparatively  short  time. 


I 


Traumatic  Diseases  of  the  Spine  and  the  Spinal  Cord. 
Tuberculosis  (Caries)  of  the  Spioe. — The  ppi: 


both  childreu  and  adull.-  I^ii  tlivuriti.'  sent  for  the  develop- 
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TUMORS  OF  THE  SPINE. 


inent  of  ttibert-uliwiH,  the  cuncelloim  tissue  of  tlie  Utdies 
of  tile  vcrtobrffl  ix'iiig  espocially  subject  to  nttiick. 

We  are  not  con<'ernetl  hero  with  frank  cases  of  spinal 
tuberculosis,  but  rather  with  tiie  latent  fonn  of  the  dis- 
ease as  it  eJtists  in  a)>[)arentty  healthy  indtvidtials,  who 
are  able  to  do  their  reguUr  work  until  some  at^'ident 
occnrs  as  a  fL-sult  of  whii^h  the  latent  process  is  stirred  to 
activity,  [wrmnnently  incapacitating  the  affected  person 
for  aett^upport.  The  traumatism  may  take  the  form  of 
a  contusion,  a  sprain,  or  a  dislocation,  or  it  may  be  so 
slight  as  scarcely  to  l>e  considered  an  injury  at  all.  The 
traumatism  frequently  resulte  iu  the  fntctnre  of  a  verte- 
bra, leading  to  an  inflammation  of  the  cancellous  tissue 
and  the  fibrocartilaginous  discs,  which  subsequently  be- 
come suppurative  ;  or  the  pnwess  may  be  partly  reversed, 
inHamniation,  sup|Hiratiuu,  and  fracture  Ix'iug  the  order 
of  sequence.  The  final  restdt  is  the  development  of  an 
angular  curvature  of  the  spine,  which  is  characteristic  of 
the  disease  under  consideration.  The  two  cases  illustrated 
in  this  section  (Figs.  7  and  8  and  Plate  9)  show  this  de- 
formity very  plainly. 

Tuberculous  vertebne  are  exceedingly  fragile,  a  condi- 
tion that  must  necessarily  afiect  the  spinal  meninges,  the 
Derve-ro(»t3,  and,  lastly,  the  spinal  cord  itself.  Persons 
affected  with  spinnl  tuliercuilosis  that  bos  develogicd  in 
consequence  of  traumatism  are  reganled  as  entitled  to 
insurance. 

Intectious  inflammatory  processes  of  other  kinds,  of 
which  tmumatism  may  act  as  the  exciting  cause, — ostiiv 
myelitis  and  actinomycosis,  for  example, — may  t>e  con- 
siHiTfd  to  belong  to  this  pronp  of  spinal  diseiiJics,  of  which 

The  Influence  of  Traumatism  on  the  Development 
of  Tumors  of  the  Spine. — Sarcomaln  and  mrdiiomalu 
may  develop  sc<»)ndar!ly  in  the  spine  as  a  result  of  metas- 
tasis from  a  primary  growth  in  another  part  of  the  biMly, 
and  of  this  secondary  development  traumatism  may  be 
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the  exciting  tatise.  In  some  cases  primary  sarcomata, 
CHrtrinoiDutH,  and  myoniata  are  said  to  liave  developed  in 
oonseqiieiiec  oi'  tnitimatism. 

The  tumor  involves  the  vertebne,  their  proceeees,  tlie 
nerve-poots,  and,  finally,  the  cord  and  its  meninges.  The 
bone  becomes  exceedingly  fragile,  and  slight  injuries  are 
likely  to  lead  to  fractures,  cuusing  lesions  of  the  cord  and, 
consequently,  paralyses.  In  other  cases  the  fragments 
become  displaml  gwidually,  compressing  the  cord  slowly 
but  surely. 

The  relation  of  tliu  tniumalism  to  the  tumor-growth  is 
clear  if  symptoms  begin  to  appear  at  once.  In  the  early 
sensitiveness  to  pressure  and  pain  on  movement  are 
tiie  only  signs  of  the  trouble  ;  later  on,  localized  inflam- 
mation and  the  growth  of  a  tumor  can  be  determined, 
followed  in  turn  by  spinal  curvature  and  imnilyses,  and 
finally  by  cachexia. 

Traumatic  Diseases  of  the  Spinal  Meninges. 

The  wccimdary  atlcctions  <if  the  spinal  meninges  that 
concern  ns  hcri'  huve  Ik-mi  refi'rre<l  to  in  tlie  Ijeginningof 
tills  Bitetion.  Two  forms  of  chronic  inflammation  remain 
to  be  discussed  i 

1.  Hypertrophic  cervical  pachymeningitis. 

2.  Chronic  syphilitic  meningomyelitis. 

1,  The  lesion  consists  of  a  layer-like  growth  of  libn>QS 

[  tiaeae  in  the  dura  mater,  by  which  it  is  greatly  thickened. 

f  Adhesions  are  formed  with  the  periosteum  on  one  hand 

I  and  with  the  cord  and  nerve-rooU  on  the  other ;  the  lower 

k  pert  of  the  cervical  cord  gradually  becomes  compressed. 

I  As  a  result  of  this  compression  we  have  the  following 

I  diaracteristic  symptoms  :  Fain  in  the  neck  and  between  the 

ebouldcrB  and  in  the  Imck  of  the  head ;  rigidi^'  of  the 

nrck :  sensitiveness  to  pri'ssure  over  the  cervical  vertebne  ; 

Beuntis  affecting  the  ulnar  and  median  nerves  ;  paresthe- 

4m :  iVceiK'rative  paralyses  of  the  small  muscles  of  the 

iavi  «od  "f  '''^  flexoi's  of  the  finiji.'i's  ;  contractures  and 
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overextension  of  the  wrists,  due  to  the  unl>a'jiiicrii  iirfion 
of  the  extensors. 

The  affection  may  follow  traumatism  or  otlicr  rsiiiseK, 
Buch  as  strains,  expasure  to  cold,  syphilis,  und  clironic 
alcoholism. 

2.  Chronio  svphilitic  meningomyelitis  is,  as  it»  Dame 
indicates,  a  specific  syphilitic  di.scase  of  the  I'ord  and  its 
meningos,  and,  theretbre,  a  description  is  not  in  place  here. 
Its  development,  however,  is  said  to  be  called  I'orth  by 
expoi4ure  to  cold  and  by  traumatism. 

Compression  Myelitis. 

By  the  terra  compression  myelitis  we  understand  an  in- 
flammation of  the  spinal  corti  caused  by"  pressure  from  the 
bonea  displaced  in  consequence  of  dislocation  or  fracture 
of  the  vertebrse.  The  inflammation,  which  is  chronic  in 
nature,  may  also  be  caused  by  hemorrhi^,  and  is  fre- 
quently observed  in  cases  of  carcinoma  and  caries.  The 
symptoms  are  as  follows :  neuralgic  pains  in  the  spine, 
girdle  sensation,  pains  radiating  toward  the  extremities. 
In  addition,  there  are  special  symptoms,  varying  with  the  . 
level  at  which  the  lesion  occurs.  The  dorsal  region  is 
most  frequently  involved.  Lesions  here  are  followed  by 
a  spastic  paraplegia  of  the  lower  extremities,  disturbances 
of  sensation,  bladder  disorders,  etc.  If  only  one  side  of 
the  cord  is  aflPected,  we  liave  the  synijitoms  described  by 
Brown-S^uard. 

The  prognosis  is  grave,  death  usually  occurring  in  the 
course  of  one  or  two  years,  from  cystitis,  nephritis,  bed- 
sores, or  some  otlier  complication.  The  inflammation 
may  spread  in  a  transverse  diameter,  giving  rise  to  a 
myelitis  transversa,  or  it  attacks  different  places  in  the 
cord  and  becomes  a  myelitis  disseminata.  The  symptoms 
correspond  to  those  described  in  the  in'ginning  of  this 
section  in  regard  to  the  pathology  of  the  spinal  cord. 
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Secondary  Degeneration. 
When,  in  consequence  of  tRiiiniatisni,  nerve-fibers  arc 
Bevered  from  their  tropliic  centers,  they  iiutlergo  degenera- 
tion, which  may  take  a  descending  or  an  o-si-cnding  coumc 
Bcoonling  to  the  position  of  the  centjLTs,  wlietlier  central  or 
peripherah  In  die  case  cited  by  Wagner  and  Stol[>cr  tlie 
fifVli  dorsal  vertebra  was  the  seat  of  a  carcinoma  : 

The  patient,  a  man  nirty-six  )'enra  oC  Bfce,  had  reoovered  one  month 
previooslf  from  a  plenria;  Trum  which  he  hoii  anffereit  Tor  six  months, 
when  he  wiie  agHia  liiken  to  the  huspitnl  for  tuniur  of  the  rilw.  Three 
llajH  later  there  wbh  parat^Bis  of  sensation  in  Imth  lower  extremities, 
eepeL-iall;  in  the  right  one.  Two  days  liit«r  the  pnmlysisof  wnBiition 
hMi  exteiidRd  upward  na  Tar  as  the  seventli  rili.  Motor  puralysii  of 
the  lower  extremities  was  manirested  soon  afteTwnnI,  with  retention 
of  urine,  ponstipiitiiin,  and  pjslitis.   Death  o<.i'nrre>l  in  fortj-lhiir  days. 

Traumatic   Inflammation   of   the    Neuroglia  and  Traumatic 
Syringomyelia. 

Ak  a  result  of  injuries  of  tlic  cord  a  growth  of  cicatri- 
cial tissue  takes  place,  involving  the  supporting  frame- 
work— the  neuroglia — as  well  as  the  connective  tissue 
the  blood-vessels.  This  hyperplasia  of  the  nenroglia 
may  be  based  on  a  congenital  tendency.  It  is  often  tlie 
precursor  of  destniction  of  the  conl-substanee  and  of 
cavity  formation — syringomyelia.  Syringomyelia  may 
also  Ih!  directly  caused  by  traumatism.  It  is  most  fre- 
quently found  in  the  ccr\'ical  region- 
According  to  Wagner  and  Stolpcr,  the  following  jminte 
are  of  assistance  in  detomiining  the  traumatic  origin  of 
Byringomyelia : 

1.  Signs  of  a  healed  fracture  or  dislocation  found  in  the 
vertobrte  point  to  traumatism.  During  life  kyphosis  ia 
frequently  seen,  while  scoliosis  is  more  characteristic  of 
the  nontraumatic  form. 

2.  Traumatic  syringomyelia  is  most  frequently  seen  in 
the  regions  especiaily  subject  to  fnietnre  :  ('.  f..,  the  lower 
dorsal   and   linnbar    regions ;   the    nontraumatic  form 
more  likely  to  occur  in  the  cervical  region. 
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3.  In  tniLimatic  syringomyelia  we  are  likely  to  find 
iwlliesioiis  and  hypertropliy  of  the  meninges,  botii  with 
each  other  and  with  the  wall  of  the  vertebral  canal. 
Some  exogenous  i^ause  is  likely  to  be  discovered,  whereas 
in  the  nontraumatic  form  of  syrinfjomyclin,  which  de- 
velojB  as  the  result  of  a  central  hyperplasia  or  destruc- 
tion of  the  neiiFoglin,  this  is  not  tlie  case.  For  the  same 
reflfiOD  we  find  a  proliferation  of  the  pia  mater  in  the  one 
case,  bnt  not  in  the  other. 

4.  In  traumatic  cases  the  cavity  ia  likely  to  be  situated 
is  the  posterior  columns ;  otherwise  it  is  found  only  in  the 
anterior  horns;  in  the  nontraumatic  form  the  posterior 
commissure  is  the  favorite  site. 

5.  In  the  tnuimatic  form  bloo<l-pigment  is  often  found  ; 
its  presence  can  not  be  explained  on  the  ground  of  idio- 
pathic afiection  of  the  blcjod-vessels,  which  is,  aa  a  rule, 
wen  in  connection  with  the  nontraumatic  form. 

An  ascending  neuritis,  occurring  in  consequence  of  a 
peripheral  injur)-,  is  said  in  some  cases  to  Ije  followed  by 
eyringomyelia. 

Symptoms. — iMcaliwd  %mpl.frmg  : 

[\Vc  arc  hardly  in  a  position  as  yet  to  speak  of  trau- 
matic syringomyelia.  There  are  two  possibilities.  One 
is  that  a  trauma,  by  causing  hemorrhage  into  central  gray 
■natter  that  i.^  already  diseased,  calls  forth  into  activity  a 
latent  myelosyringosis.  The  other  possibility  is  that  cen- 
tral bejnatomyelia,  as  described  in  the  note  on  page  135, 
may  cause  permanent  symptoms  similar  to  those  of  syrin- 
gomyelia. But  neither  possibility  would  justify  the  term 
"  tniumalic  syringomyelia."  For,  in  the  first,  the  trauma 
would  be  merely  a  contributory  cause ;  and  the  second, 
while  it  might  in  its  siymptomalology  be  identical  with 
syringomyelia,  would  lie  so  different  in  pathogenesis  that 
nothing  would  lie  gained  by  giving  it  the  name  of  a 
chronic  progressive  disease  when  its  (iwn  name  of  Imu- 
matic  hematomyelia  so  well  describes  it. — Ed.] 

1.  Progressive   paralysis   and   muscular   atrophy,    in- 
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volviiip  oiiG  or  Iwtli  sides.  Iii  noiitraiinuitii^  aifwa  tlie 
upper  extremities  are  ei-pociiilly  involved.  The  atrophy 
is  of  the  degenerative  ty|«! ;  fibrillary  npai^nis  can  be 
observed,  and  the  electric  reaction  is  that  of  degeneration. 

2.  Disturbances  of  sensation.  The  tactile  sense  re- 
mains unaffected,  while  analgesia  and  thermal  anesthesia 
are  manifested ;  burns  are  not  felt. 

3.  Trophic  disturbances  of  the  fingers,  of  the  feet,  and 
of  the  correapouding  joints,  and  of  the  nails;  contractures 
and  rigidities ;  formation  of  nleers, 

4.  Paralysis   of  the  bladder  and   rectum,   impotence, 

Case  of  guniii/mnyflia  follummj  rellvlitit  of  Ihv  foreann  and  ntcendtng 

A  workman,  twenty-uinc  yean  ot  age  (nlcnliolk),  was  injnteil  in 
his  left  tbreurm  xteia  tlie  ellww-JDmt  by  the  penetration  of  a  piece 
of  wire,  oil  Aatpst  II,  1895.  His  arm  wiis  tnwted  foi  one  week  with 
vvi  itreiisings,  int^iaiou  tlieu  lieing  pntclisnl  ua  accuuiit  or  marked 
Bwelliiig  and  fever.  I  examined  the  patieut  NovemherD,  1SU5.  Hit 
lelt  ellxiw  wuB  Gxe(l  in  apnuiliun  of  slight  flexion  \  tbeHcsron  iteex- 
teuBor  anrfoee  woa  not  quite  healed  and  wua  still  snppnratiDg.  Ttie 
left  arm  was  considerably  nasted,  ceiteeially  the  baud. 

Treatment  was  Crut  direcliKl  to  the  wound  ;  then  to  the  contracture 
of  the  joint. 

Menritic  aymptorai  fcradoally  manifested  themnelveB,  nt  Brat  in  the 
forcnnn,  then  ascending  as  far  us  the  shoulder.  The  whole  ann  wm 
the  scat  of  severe  pain,  whith  also  extended  to  llie  shoulder  and  to 
the  whole  leftside  of  the  throal  and  neck.  There  was  pain  on  motion 
of  the  head  and  on  attempts  to  raise  the  srm ;  also  tremor  in  arm  and 
hand.  The  patient  cloavd  his  hand  with  great  difficulty,  and  was  nn- 
ahle  to  grasp  anything  tightly.  Atrophy  of  the  nails  h^an  to  appear, 
Mid  the  distal  phalanges  showed  signs  of  Blifljiess,  while  the  inusclea 
of  the  hand  were  greatly  wasted.  There  were,  in  addition,  theniuA 
aaestbesia,  necrotic  nicers  on  the  fingers,  tremor  of  the  facial  muaclea 
on  the  left  side,  markeil  dilatation  of  both  pnpils,  and  diminution  of 
the  pupillary  reSox.    Insnruiice  nllowauce,  60^. 

In  multiple  sclerosis  we  have  another  disease  giving 
localized  symptoms,  in  which  sclcn^fic  patches  are  founa 
scattered  throngh  both  the  bmin  and  the  cord  ;  it  is 
observwl  as  a  si'qncl  of  either  rcntrid  or  jieripheral 
traumatism.  The  symptoms  are  .s^jniewhnt  variable,  aa 
may  be  expected  from  the  irregular  distribution  of  the 
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Tliey  include  :  Disturbances  of  speech  ;  a  slow, 
sanning,  and  monotonous  manner  of  speaking;  nystag- 
mus; exa^erated  reflexes;  spastic  and  ataxic  gait;  in- 
■tention  tremor ;   and   uncertain,  esi^erated  movements. 
The  treatment  is  symjit^imiitif. 

Chronk  Progressive  Anterior  Poliomyalltis. 
Disease  of  the  anterior  liorns  may  be  due  to  injuries 
ind  diseases  of  the  central  nervous  system,  or  it  may 
btlow  an  ascending  neuritis.  The  muscles  supplied  by  the 
1  parts  undei-go  atrophy,  but  respond  to  the  will  as 
long  as  any  muscle-fibers  are  left.  The  reflexes  arc 
diminished  but  not  ubolisbed.  The  applicatiuu  of  cold  t^i 
the  skin  (sometimes  blowing  on  it  will  suffice)  induces 
slight  sjNisms  in  the  affected  muscles,  involving  only 
separate  bundles  or  fibers,  which  are  to  be  looked  upon, 
aocording  to  Letibe,  as  jHithologio  reflex  contractions 
IfThiera). 

The  akin  of  the  affected  region  is  reddened  or  bluieh- 
',  and  occasionally  shows  a  vesicular  eruption.     .\  cer- 
tain amount  of  improvement  may  take  place  ;  the  prog- 
liaosis,  therefore,  is  not  entirely  uiiliivoi-dblc. 

Spastic  Psraplegla. 

9  which  this  clinical  temi  is  given  the 

■  mnltiple  BfierwiiB. — ED.] 

In  this  affection  of  the  cord,  which  may  follow  either 
sentral  or  peripheral  lesions,  the  lateral  pyramidal  tracts 
jape  involved.  We  have,  therefore,  the  following  syiup- 
s:  exa^erated  reilexes  and  diminished  musoular 
jower,  without  atrophy  or  degeneration. 

If  in  the  course  of  time  the  process  extends  to  and  in- 
'olves  the  anterior  horns,  atrophy  will,  of  course,  result. 
The  first  symptoms  to  be  mauifested  are  weakness  and 
■trophy  of  the  muscles  of  the  hand.  The  spastic  paresis 
characterizing  the  gait  is  seldom  noticeable  until  some 
.time  later.     The  atrophy  extends  upward  to  the  shoul- 
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<Ier ;   tlio  muscles  Boon  show  fibrillary  contractions  i 
the  retictiuu  uf  dege aeration,  wliile  the  reflexes  becon 
exaggerated.      The   patellar  reflex  is  likewise  afTeo 
foot-clonus  and  bulbar  symptoms  also  develop. 

Tabes  Dorsalls ;  Locomotor  Ataxia. 

[Much  the  same  difficulty  an  was  describe*!  for  genen 
paresis  is  met  with  in  the  attempt  to  fix  a  traumatic  l^ue 
tion  for  locomotor  ataxia.     Tabes  is   very   insidious 
its  onset,  and  most  of  the  early  symptoms  are  of  a  chi 
act«r  that  no  one  but  the  physician  familiar  with  nervota 
diseases  would  recc^nizc.    There  is  no  room  for  donbt  that 
injuries  often  first  bring  the  disease  to  the  notice  of  the 
patient,  or  that  through   injury   it  becomes  very  much 
worse.     But  to  show  tlmt  an  injury  is  the  sole  cause  ofji 
it,  in  the  sense  that  without  the  injury  the  disease  would! 
not  have  occurre<l,  will  rarely  be  possible. — Ed.]  M 

As  a  result  of  traumatism  this  disease,  which  may  Ii&'^9 
been  in  existence  for  a  number  of  years  without  noticeaWiH 
manifestation,   is  suddenly   awakened    into   activity  004^ 
makes  rapid  progress  in  its  development.     Since  marked 
tabetic  symptoms  in  such  cases  do  not  apiiear  until  atler 
the  injury,  the  term  "traumatic  tabes"  is  not  altogether 
out  of  plane.     The  eases  referred  to  later  are  interesting 
in  this  connection,  no  tabetic  symptoms  whatever  having 
been  manifested,  or  at  least  noticed,  previous  to  injury. 

The  exciting  traumatism  may  act  either  centrally  or 
peripherally. 

Instances  of  central  injuries  are  :  hemorrhages  into  ti 
substance  of  the  cord  (from  coucussioii  of  the  cord  (?)),  t 
tusions,  and  dislocations  or  fractures  of  the  spine  involve 
ing  lesion  of  the  cord.     To  the  peripheral  causes  belonpfl 
sprains,  dislocations,  and  fractures  of  the  ankle-joint  or  a 
any   part  of  the  louver  extremity,  severe  contusions,  i 
phlegmonou.t  inflammations. 

The   patient   need   not   be  completelv  iucajMicitaled  fa 
self-support,  even  in  cases  presenting  definite  tabetic  symp* 
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L  touts;  «mii>Iete  iiiaiiwicity  is  not  to  he  reoogiiistLtl  until 
I  the  syniptoiuB  become  quite  marked  and  until  tbe  ehanic- 
I  terifttic  gait  is  well  developed. 

The  most  important  symptoms  are  :  (1)  Loss  of  pupil 
I  reflex  J  (2)  loss  of  patellar  reflex  ;  (3)  ataxia  (uncertain, 
I  Btampiug  gait ;  unsteadiness  on  closing  tlie  eyes). 

The  diseoHe  is  further  cbanurterized  in  its  diflerent 
stages  by  paralytic  distiirbancei^  of  sensation  and  of  the 
fbnetinns  of  the  bladder,  severe  pains,  vomiting,  cough, 
difficulty  in  bi-eatliing,  ocular  paralysis,  etc. 

In  respect  to  treatment,  some  improvement  may  be 
I  gained  from  antisypliilitit:  remedies,  tlie  underlying  eause 
J  of  the  disease  being  specific  in  the  majority  of  eases. 
I  GymtiaHtic  treatment  has  been  highly  praised  in  the  last 
1  few  years ;  butbs  and  nerve  tonics  may  also  prove  bene- 
I  ficial.  Recovery  is,  however,  out  of  the  question ;  the 
I  progress  of  the  disease  can  not  be  arreste<l. 

The  arthropattiies  seen  in  cases  of  tidies  have  already 
I  been  referred  to  in  the  first  part  of  the  book. 

Oofaf  locotnoloT  ataxia  foUmeing  "cannwn'nn  of  the  spinal  mnf." 
A  carpeuler,  fifty-two  yeara  of  ngf,  fell  (xniii  n  1iDilitiD)c  on 
Kovembcr  14,  1891,  striking!  on  his  luck.  He  waa  first  treated  ut 
liome  by  hU  lodg«  phyaiciou,  and  by  him  sent  to  a  nerve  Hperinliat, 
iTbo  trwted  Lim  for  "  lumbitjjo."  He  wue  next  mretl  for  nt  huma  >i; 
ft  doctor  who  fonnd  him  in  bed  witli  fever  aud  lainde  a  diiidiiosie  of 
"inSnenza."  The  phyaiciiui  into  whose  churge  he  next  fell  dinguoHnI 
paimoaHry  phLliiais.  Finnlly,  \a  the  hiiepital,  iidiafino«is  was  miide 
of  incipient  tal>ea,  liased  on  the  followinfiiayntptoiuB:  lossof  pupitlury 
nflez  (pnpils  murh  rantnu'ted),  marked  swaying  of  the  body  on  cloe- 
nre  of  the  eyes,  and  Iobb  of  the  piitetlar  reflexes. 

T  examined  the  piitieDt  Fcbmnry  19,  1^3.  He  woa  a  small,  pole- 
«d  man.  In  addiCioD  to  tbe  syiuptoma  mentioned,  lie  frt^uelitly 
Hered  from  incontinence  of  odue  and  from  diitrrhea.  He  de«larea 
that  he  waa  iilnoys  well  prior  to  his  accident.  Hia  condilion  has 
iiarnal  nni:haLi^(-'<  np  tu  il:ite.  Inanmnc'e  atlowBOce,  100^ . 
Caie  of  laromntoT  ataria  foUotnng  a  Hpniinrd  antir, 
A  mason,  tbirly-nine  yeara  of  age,  sprang  ftttin  a  scnflbldinE  on 
Noveniher  4,  lH!).t,  in  order  to  gave  himtieir  from  a  severe  accident 
thai  wonid  otlierwirw  lime  ftiltowcd  n  niii«tep.  He  Innded  with  hia 
riiiht  foot  on  u  atone  sliili,  >.trikinf:  hia  be-id  ui^iuat  a  wall.  He  imme- 
diatrly  pnsned  a  Inr;;!'  ijiiantity  of  Drine.  He  waa  taken  home,  where 
he  lay  in  tied  and  was  trcntti]  for  a  sprained  aukle.  Foar  weeks  later 
he  tttleniptwt  to  wnlk,  mid  his  periiliur  gait  wsa  ot  once  noticed  by  Uia 
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family.     The  itoctor  iliagnoaed  the  case  ns  oue  of  taboa.     The  patient^ 
is  sail!  lo  have  previously  snfiere<l  from  syphilis.  1 

I  examined  him  Februnry  26,  1894,  ami  made  the  followiiig  diag- 1 
nosis :  lovuuiotur  ataiia  fullowiug  peripheral  tunmnliBm,  eoiisisting  J 
of  a  sprain  of  the  right  ankle.  Artliro|>aIliy  of  the  rif^hl  foot.  In-  r 
■uiaace  allowaoue,  ilM%.     So  change  in  his  cojiilitinn  ap  to  date.         I 

Oa»e  of  prcerUliiig  locenuitor  aUuia,  Ihe  progrra  of  loSirA  mtn  grfatl)  I 
aecderaXed  bg  fradure  of  Ute  leg.  eauted  bg  n  mUnlep  upon  a  tluirp  tt 
Sequel,  complete  incapacity  for  self-support. 

A  niaaon,  forty-aix  years  of  age,  stepped  no  a  i^liar))  sUtne  on  Jonu-  I 
ary  3(t,  1897  cansing  his  leg  t<i  pive  way  and  IhrtiwinK  him  to  tba  1 
groautl.     A  fmuture  of  the  iell  leg  wuh  diagooseit  and  appropriata  I 


I  examined  him  March  6,  18t>7.  He  was  a  man  nf  medium  height 
and  vigorous  huild  -,  his  g:ilt  was  iimrk«Uy  ataxic.  The  pnpils  were 
sniall  and  did  not  react ;  patellar  reflexes  were  lost.  Dit  eloBing  his 
eyes,  even  when  Bitting,  there  was  marked  Hwayiiig  of  the  body. 
Oiagnosin,  locniiiotor  atuiia.  The  patient  had  liail  Kyphilis  twouly 
years  earlier ;  he  was  marrieit,  bnt  had  no  children.  In  1896  be  had 
snlTered  from  "  rlienmatism"  in  his  arms  and  Iq^s  for  eight  weeks. 
At  that  time  he  begiui  to  notice  uristeadinesa  of  gait,  but  was  able  to 
work,  even  on  scnlfolclinga.  Since  his  accident  he  has  been  com [detely 
inuapaciUitetl  fur  self-support.  His  insarunce  allowance  equaled  33^^ 
at  first ;  later,  it  wuh  raisnl  to  66)%  liy  legal  proresn.  The  litct  of 
the  preexistence  of  the  diseiute  was  bikcn  into  consideration. 

Casps  of  paralysis  a^tans  can  occnsionally  be  traced 
(iirectly  to  an  injury ;  the  case  of  my  own  given  later  is  an, 
instaD(!e  ol'  such  relation.  The  affection,  which  is  peouIiaC 
to  middle  and  old  age,  presents  characteristic  symptoms^ 
The  patient  liold.s  his  body  l>ent  forward  in  a  cmucliiiig, 
poeture,  while  one  fon^rtn  is  in  a  state  of  constant  tremor^ 
The  tremor  cca^tes  during  sleep  or  when  the  patient  is  rest- 
ing quietly,  hut  is  induced  iiiid  hicrea-^ed  by  excitemenb. 
There  may  be  a  tem|>ornry  lull  in  the  symptoms,  simula&> 
ingan  improvement.  By  rea,son  of  the  a^e  of  the  patients 
they  are  usually  rendere<l  incapable  of  self-snjiport, 

(hae  of  paralgain  tigHanit  foOineing  fracture  of  Ihe  ribi  and 
of  the  ipinf. 

OuOehilier  21,  1888.  a  workmati.  sixty  years  of  ]i(»,  slipped  and  fell 
to  the  Kroiniil,  Htriking  his  l>ack  against  the  edge  of  a  wheel  harrow.: 
Four  week.s  later,  when  union  h:iil  mkcu  place  in  the  broken  ribs,  fa*' 
noticed  the  fliKt  symptonis  of  nervous  ditwase,  whiiih  I  diliguoHll 
as  paralysis  "giliiiiH  on  January  18.  18H)I.  The  tranmatic  etiologji 
was  recognized,  nml  10(1%  insurance  was  allowed.  The  condition  of' 
the  patient  bas  remained  unchanged. 
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Spinal  Irritflblllt y ;  Spinal  Neurasthenia. 

The  classic  researches  of  Wagner  and  Stoljwr  have  cast 
I  a  doubt  upon  the  traiimalic  origin  of  this  affection,  and, 
I  indeed,  upon  its  very  existence.    The  8ynii)tom9  tliat  liave 
I  been  considered   to  belong  to  it — pain  in  the  back  and 
'  loins,  senskiveness  to  pressure  on  the  spine,  exa^erat«d 
reflexes — may  in  reality  be  the  foreninners  of  serious  dis- 
orders of  later  development.     If  not,  they  may  be  looked 
upon  as  symptoms  of  tJie  functional  neuroses.     In  the 
two  cases  of  Ijeyden   and  ScbaiFer  cited  by  Tliiera  there 
I  was  a  subsequent  development  of  tulierculosis. 

[This  is   contrary  to  the  teacliings  and  experiences  of 

[  most  neurolt^ists.     Traumatio  neurasthenia  is  generally 

accepted  as  the  best  uame  lor  certuin  types  nf  nervous 

exhaustion  tliat  are  frequently  tlu;  results  of  accidents. 

I  In  such  cases  no  evidences  of  gniaa  structural  injnrj-  to 

the  central  nervous  system  arc  ap{»reut  or  ever  become 

The    symptoms  are  almost  identical    with  those  of 

\  neurasthenia  in  which  injury  lias  ha<l  no  part. — Eo.J 

t  of  tratimatir  neuitalttenia  follomtitg  conlunen  of  the  tpine. 
ma,  thirty-nine  yean  iif  age,  was  hit  in  the  back  b;  the  pole 
J  of  ao  omnibua  on  January  25,  1893.  He  wim  trenteil  in  a  (liHpeniury 
I  for  four  ireeks,  then  in  the  hoepitAl  for  two  weeks,  nhen  cHuicnl  treat- 
t  iDeDt  WHS  retrnmed.  He  atlenipted  t«  work,  bat  wan  obliged  tfl  stop 
I  on  acwunt  of  yirua  in  tlia  bnck.  He  bits  uot  worked  siat^  April  27, 
I  ISBS.     He  is  a  large  mnti  of  moderately  Ti|;orons  build. 

^^fiaptoma. — Depreetted  expression  ;  easily  moved  to  t^ais  ;  restleea- 
len ;  insomnia  ;  dllatei)  papils,  whii-h  react  Hlowly.  The  Hpine  was 
aensitive  h)  presani'e  throngbont  its  length,  and  especially  in  the  doraal 
r^OD  ;  it  was  fixed  on  every  attempt  at  molioo.  The  reflexes  were 
exaggemtcd  ;  there  were  n»  nenmry  disturluuitxH.  Examiuation  did 
not  §7Te  dellnit«  results.  The  gait  was  somewhat  dnigK>>>i;'  The 
intient's  condition  has  remnined  Dnehan^ced  np  to  date.  He  lies  ab«d 
I  nnch  of  the  time,  and  can  not  be  indiU'ed  to  attempt  to  vork. 
I  Que  of  trauwuiHe  neuraithfnia  of  a  hypoehondriaeal  charaeter  foUow- 
i«g  afallfiwn  a  heigtil.     {SimHlali/iH  suaprctid.) 

A  roofer,  twenty-ei((ht  Teura  of  agfi,  fell  from  the  roof  of  a  five- 
atftry  hoiLie  on  October  11^  IftHll.  Hv  anffcred  a  slight  concii.-sioo  of 
tbe  brain,  a  nuinlier  of  contusion- wo iindH.  and  a  sprain  u(  the  right 
ankle.  He  was  treated  nt  home,  lying  in  bed  for  foar  weeks.  I  ex- 
— '--dbiiD  January  15,  1890.    Ue  was  qaite  a  lai^,  powerfnl  mun, 
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ot  mtlicr  pale  cumplexiop.  His  expretwiuu  was  dcpresKHl,  bot  at  ttwf 
same  timi:  aurljr  null  deduut.  PhjaicBl  exuniinalion  was  onm plained  of 
aa  excfedinglj  painful,  and  was  in  part  not  penuitted.  There  seemed 
little  boHiB  Tor  the  iutiuuinrable  complsiuta  or  the  pntieiit.  Although 
he  declared  himself  to  be  uuahle  to  do  work  of  aii.y  kiud,  he  is  known 
to  have  worked  iiB  il  roofer,  reveiviug  full  pay.  He  whb  conseqoentl] 
dM:lared  to  lie  enimbtu  of  self-mipiHirt,  but  snbspqnentl;  was  allowi 
26%  insnrunee  by  the  coni-t. 

Case  of  Iranmatie  hi/ileria  of  a  lispockoiiilriaeal  chararirr  foUoKti 
caHlmioti  of  thcupiiK. 

A  maauD,  forty-two  years  of  n^,   wns  stnitk  on   the  hack  by 
heavy  slooe.  whioli  fell  from  the  third  slory,  on  April  18,  1%7, 
felt  mint  auci  diMMiitiuued  work.     He  wag  trenled  for  ten  days  i 
hospital,  and  was  then  dischnr)^,  on  his  own  reqnest,  as  cnred. 

I  examined  him  on  July  IB,  1687.  lie  whb  a  lar^re.  rather  vi){ol^' 
onslf  built  man.  He  held  his  body  snnienhat  inclined  forward  ;  liJB 
exprewion  was  depreased.  and  bia  eyes  bad  a  wincwbiit  Htiiring,  THcaut 
look.  The  facial  ninsclea  were  iiotieeahly  nnmove^l  when  he  spoke. 
The  spine  was  Beiiaitive  tn  pressure  and  whs  tixed  on  nintioii  of 
the  body;  the  entaueous  ri-flcse«  and  tendon-iefleies  of  Ihe  lower 
extremilies  were  exH|c|^eriite<l ;  tliere  was  a.  tremor  in  Ihe  latter  and 
niutM'Ular  wettkuesii  in  the  nrins.  Sensation  wah  diminished  in  the 
right  le^  and  in  both  foreariuB  ;  there  was  aucKtbeaia  to  pain  in  the 
same  pnrts.  The  pulse  was  exeeediiiKly  nipid.  The  patient  i 
plained  of  u  feeling  of  opprcaaioD  and  of  melancholy. 

Mis  snbaequent  conduct  has  given  canse  for  niuch  diBpleasnre 
writes  threatening  and  eomplaininK  letters  In  his  trndes-nnion,  .. 
inuaidetB  that  he  ia  biully  treated  by  everylMKly.     luanrance  alloi 
auce,  100^.     He  has  done  un  work  muug  bis  a^ident. 

Contusion  and  Crushing  of  the  Back. 

In  preparing  the  following  I  hnve  made  nne  of  seventy-eight  c 
of  injaries  of  the  hack  thai  have  ranio  under  my  own  otKervatlon. 

Contusions  <if  the  back  caused  by  falls,  kicks,  or  blowi 
from  failing  objects  nsimlly  give  no  trouble  afier  the  hem^ 
orrhagic  extravasations  have  been  iibsf>rbe<I  and  the  pain 
lias  (iisappearetl.  Individuals  ttni.s  injured  may  not  find 
it  necessary  to  interrupt  their  wurk  at  alt,  and  in  any  case 
rcsumo  it,  as  a  rule,  within  two  to  three  weeks.  Sevei 
cjises  of  cni.shing,  such  as  arc  seen  after  the  caving-in  o 
buildings,  demand  a  longer  course  of  treatment,  and  s 
followed  by  a  limitation  of  mobiiily  of  the  liotly,  affi 
ing  tJie  patient  fur  a  considerable  |teriod.  All  j^uch  e 
should  be  ejtaniined  with  the  greatest  care,  or  else  . 
tujury  of  the  spine  may  be  overlooked. 
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^m  Wounds  and  Cicatrices  of  the  Back. 

^M      Movement  of  the  Ixidy  may  im  noticeably  limited   by 

^F  the  eicatric 


I 
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the  cicatrices  that  follow  exleiinive  Wounds  of  tlie  back. 
Stooping,  for  iustancL',  Is  made  difficult  for  eome  time  by 
scara  in  the  region  of  the  long  extensor  muscles  of  the 
back.  Treatment  should  be  directed  chiefly  toward 
obtaining  a  nonadherent,  movable  scar. 

Ca»e  of  a  tiaUriz  aethrrttU  (c  tht  Imelflh  rib  on  Ihc  left  nde,  cotofguent 
Itpm  a  punclured  wouait  of  llie  liaek,  complieattii  by  Iriiion  of  Ike  kiilHrg, 

A  carpenter  was  injared  on  August  S),  1898,  by  a  chisel,  nbich 
penetrated  his  back  on  throwing  his  aatk  of  loola  over  his  Bhoalder. 
The  lesion  involretl  the  left  kidney.  He  was  operated  upon  in  the 
boepital,  where  he  reniaiDeil  Tor  three  weeks. 

1  examined  him  on  Decenilier  19,  1898,  and  found  the  kidneja  nor- 
mnl.  In  the  region  of  the  tell  kiiluey  there  was  ik  Miir,  of  recent 
origin,  and  about  10  cm.  in  length,  whiuh  mu  oliliquely  across  the 
back.  It  WAi  attuclied  to  the  tweltlh  rib  and  was  adlierent  through- 
oQt ;  on  atdupiii^,  the  srar  became  very  tense,  and  prevenl«d  deep 
Qexion  or  flexion  to  tlie  ri|;ht  side.  The  niascles  of  the  left  side  of  the 
Imck  were  atrophied.     InHnmnce  allowance.  20%. 

On  Ua;  10,  18118,  the  sear  was  fi)uud  to  be  paler,  nnn adherent,  and 
Traely  movable.  He  was  able  to  stoop  with  ea!>e.  and  could  pnnsne  hia 
trade  wilhont difficulty.   Heahowedevidenoesoratlemptcdsimulution. 

Burns  of  the  back  lend  to  the  growth  of  more  or  less 
extensive  scars,  according  to  the  size  and  iutensity  of  the 
lesion.  WTien  receut,  these  scars  limit  mobility  to  a  con- 
siderable degree.  The  patients,  as  a  rule,  recover  full 
capacity  for  self-sn)i[Ktrt.  Severe  eases,  however,  neces- 
sitate treatment  for  a  long  period. 

Strains  and  Lacerations  of  Muscles  and  Tendons. 

Under  this  title  are  deseribeil  varioufi  painful  affections 
of  the  back,  usually  of  traumatic  origin,  the  i>aius  dating 
from  the  time  of  accident. 

It  is  quite  possible  for  laceration  of  muscle-fibers  to 
take  place  as  a  result  of  carrying  heavy  loads,  of  awkward 
movements,  of  carrjing  a  load  on  one  shoulder,  or  even 
of  falling  on  the  back  on  rough  ground.  There  may  be 
almost  no  external  sign  of  injury,  yet  the  pain  may  be 
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very  severe.  Sometimes  the  iisiiiifnl  point  is  fiuiiid  to  be 
Bwollen.  In  the  cases  marked  by  persiritent  juiin,  in  the 
absence  of  gweiling  u  very  tlionnigh  oxaminatiou  is  indi- 
cated, in  view  of  a  po^ible  injiirv'  to  the  spine,  sucli  as 
fracture  of  one  or  more  of  the  processes  or  lacerations  of 
the  ligaments. 

In  all  cases  of  so-railed  Irauwafic  lumbago  examination 
of  the  urine  for  phosphates  is  strongly  to  bo  recummended, 
ainoe  phoepliaturia,  frequently  causes  the  symptoms  of 
lumbago.  It  is  undoubtedly  ii  fact  that  lumbago  may  de- 
velop after  traumufisni,  piiviiig  rise  lo  the  [laiiis,  commonly 
of  a  rheumatic  nature,  that  suddenly  attack  the  patient  in 
the  shape  of  a  "  crick  in  the  l>ack."  The  same  symptuma 
may  be  due  to  direct  coutUKioiia  of  the  sensory  spinal 
ner\eH  or  of  their  nx>t8.  Tlie  jtains  in  the  loins  may  be 
so  severe  as  almost  to  prevent  the  patient  from  moving. 
In  less  severe  eases  the  fixation  of  the  spine,  giving  a 
stiff  appearance  to  the  patient,  is  very  notictable ;  also 
the  inability  to  stoop  or  to  rise  from  a  sitting  posture 
without  the  aid  of  the  hands.  Reference  lias  already 
been  made  to  the  .sprains  of  the  articular  pnicfssoB  of  the 
fifth  lumbar  vertebra,  which  are  momentarily  forced  into 
the  lumbosacral  fossa.  The  lifting  of  heavy  weights 
sometimes  gives  n.4e  to  symptoms  that  arc  indicative  of  S 
lesion  of  the  ligaments  in  this  sittiafiou,  and  tliat  are 
entirely  similar  to  those  of  lumbiigo. 

Subcutaneous  rupture  of  muscles  has  been  obser\'eil  in 
the  long  muscles  of  the  back,  in  the  erector  spinie  and 
also  in  the  latissimus  dorsi.  The  cause  of  this  injury  ta 
not  definitely  understood.  In  the  eases  that  I  have  seen 
in  which  the  erector  spinie  was  ruptured  by  a  fall  on  the 
back  the  point  of  rupture  was  pliiinly  visible.  The  lower 
pert  of  the  muscle  had  retracted,  forming  a  thick  roll, 
while  the  overlying  nnisclci*  were  distinctly  atrophied. 
Stooping  was  )iainful  at  first,  but  was  easily  accomplished 
later  on.  In  one  case,  in  winch  tlie  muscle  was  ruptured 
OB  both  stdee,  a  depression  could  he  plainly  felt  running 
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almost  transversely  across  the  back.  StiMipiiig  was  so 
painful  that  it  wae  not  attempted  at  first,  but  improve- 
ment was  evident  at  the  end  of"  two  months.  The  insur- 
ant-e  allowance  in  thb  case  was  '10%.  In  a  case  of  rup- 
ture of  the  latissimus  dorsi  cited  by  Thiem  it  was  very 
difficult  for  the  gtatieut  to  raise  his  arm  or  to  plao«  it 
behind  bin  back.  He  recovered,  however,  by  the  use  of 
baths,  massage,  uiid  electricity. 


III.  INJURIES  AND  TRAUMATIC  DISEASES  OP 
THE  CHEST. 

Anatomieophytiiilugif  V-oiinidriatioin. — Defurtiiitiefl  of  llie  tliorui, 
apart  rmm  cou^euitul  abuoriuulitiisar  Iboae  aujuired  tbmiighiliaeuse, 
are  otten  ubeerved  in  norkuien  as  the  resalt  of  Hpet^inl  fnmia  of  work. 
Beference  hoc  itlreudj  been  made  Va  the  exagfucntteil  uitivexity  at  that 
siile  of  the  thorax  on  which  the  load  is  currieii  oh  part  of  the  deronnitj 
vhumcteriEiugstone-4»rheT8.  Id  addition  to  the  cnnvexit;,  the  ribe  kre 
usuall.v  Bepantted  on  that  ude,  while  on  (he  other  the  thorax  is  de- 
pressed and  the  riba  are  approxliuiiWd.  The  shape  of  the  thorax  may 
ntau  undergo  modification  in  consequence  of  n  regiiliirly  maintained 
poBitiiia  of  tile  body.  In  exiimining  palienis  these  fltctn  Hhoald 
always  be  borne  in  miud  or  serions  errons  may  resnlt. 

Although  liiinilinrity  nitii  all  tl)e  deformitira  due  to  work  iu  the 
TurionH  brsnchea  of  indostry  is  hardly  posBiblc,  we*Hhould,  neverthe- 
lon,  make  detailed  inquiry  into  the  eiaployment  of  the  patient,  la 
order  tbiit  u  differential  dioKnoaia  between  deformities  incidental  to 
■Qch  employmeni  au(I  tiic  soqiicis  of  tniamatism  may  be  mode.  If 
we  waU'h  the  thorax  during  rmpiration  and  during  niiiveineats  of  the 
body,— flexion,  ett^^nMon,  and  roliition, — we  ciiu  obstTve  diffbrenccs 
in  the  octiou  of  the  rilM  on  the  two  aides. 

A  few  worda  ia  respect  ta  the  term  cAeit  an  understood  by  work- 
men will  not  be  out  of  place  here.  It  is  used  by  them  to  deacribe 
not  only  the  anterior  bony  wall  of  the  thorax,  bnt  also  the  adjacent 
part  of  the  abdomen.  It  is,  iodee^l,  almost  inipoaaible  to  draw  a  sharp 
line  between  the  two  regions  externally,  aiuce  a  not  iu  considerable 
part  of  the  abdominal  organs  are  contnined  in  the  tborai.  A  special 
section  beinj^  devoted  to  injnries  of  the  former,  tliey  will  be  left  OItt 
nf  ooUBideration  In  discnstiinK  those  (if  the  clieat.  au<l  will  l>e  referred 
to  only  when  absolutely  necessary.  The  tlmnuir  and  abiliiminal  cavi- 
tiea,  although  divided  by  tbe  diaphragm,  l)ear  a  very  close  and  Inter- 
dependent relation  to  eiu^h  other,  as  we  know  from  a  study  of  their 
anatomy  nnd  physiology. 

Tbe  relation  of  Uie  thorax  to  the  upper  extremities  ia  also  extremely 
important  in  regard  to  theefTecta  of  truomutiam.     Ii^ury  of  the  a 
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I  files  of  the  thorax  or  of  the  arm  maj  aeriouslj  hnniper  the  fnuctional 
n  of  other  parts,  or  evcD  disuhle  thuiii  altoK<'llit^r.  The  mutual 
dependence  of  the  different  regious  of  the  bodjr  and  their  reln- 
is  with  ueigliboriii);  organs  ahoald  ulnaja  be  kept  iu  mind  in  deal- 
P-  tag  with  nccldeot-ames. 

My  niikleriiii  embrut-ea  4^  cases  of  injnrj  of  the  thorax — 33TriiHe« 
\,  m4  ol'  fmctare  of  the  ril>9,  and  15  of  inlerual  injnrioi. 


CONTUSIONS  OF  THE  THORAX. 

In  the  majority  of  ca8(«  slijrlit  conlusions  of  tlie  wall 
of  the  thorax,  oaused  liy  fnllw,  kicks,  or  blows,  heal  rajj- 
idly  and  without  sequels,  necessitating  only  a  day  or  two 

!  of  rest.  Some  of  the  piitients  simply  have  a  few  cups 
applied  and  resume  work  on  the   following  day.     The 

'  symptoms  may,  however,  persist  somewhat  longer,  involv- 

I  ing   a   conrse  of  treatment  of  several  weeks'   duration. 

[  Severe  contusions,  on  the  other  hand,  or  even  slight  in- 
juries to  individitnis  suffering  from  an  affection  of  the 
lungn,  cause  distnrlKLnces  timt  may  persist  for  some 
mouths,  or  even  longer,  in  spile  of  treatment. 

%m^m8.— Painrt  in  tho  cliest,  whiirli  are  otli-n  diffi- 
cult to  locate  with  exactuews,  djspiiea,  palpitjition  of  the 
heart,  weakness,  iuuhility  to  stoop  or  to  lift  weights,  fi-e- 
(piency  of  anorexia,  etc. 

Ou  examination  we  may  find  affections  of  the  pleura 
(dullness,  dlniiuished  rispinitory  sounds,  friet ion-sounds, 
more  or  less  circumscribed  tenderness)  or  of  the  lungs 
(troumatiu  piieimioiiia)  j  also  affections  of  the  pericardium 
or  of  the  eanliac  niitsele,  of  the  stomach,  or  of  the  liver. 
We  may  find,  in  short,  a  number  of  morbid  condititms 
that  were  not  noticed  at  first,  since  their  onset  wa.<j  gradual, 
hut  that  were  made  evident  and  aggravated  liy  a  tito  early 
resumption  of  work.  We  shall  refer  again  to  these 
symptoms. 

Simw  severe  contusions  may  cause  lac^nitlon  of  the 
thoracic  organs,  it  is  only  to  be  expected  that  similar  but 
more  severe  lesions  should  occur  iu  the  peculiar  cases  of 
urushing  of  the  thorax  with  which  we  meet  in  patients 
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PLATE  10. 
Fin.  l.<~Caseof  Compound  Fr&ctu re  of  the  Sternum  and  the 

First  Rib  on  the  L^ft  Side.     Snjiiel.  complete  recover;  extejit  for    \ 
aligliLly  cli  nil  III  shod  t'iip;ieit)'  liir  iwtl'-aiipi>ort.  i' 

The  illuBtratioD  shows  the  scar  un  the  ?(«niam.     The  pnti«iit  WM    J 
n  Htntie-carrier,  forty-five  years  of  oge,  who,  on  October  T,  1892,  wm  J 
injured  hy  Ihe  breaking  of  his  hod,  being  knockeil  doiro  and  tlinolE  J 
uti  the  chest  b;  the  stones  thiit  the  hod  contained.     He  was  Irented  in  1 
the  hospital  for  three  months,  the  IWlured  bone  being  united  hj    | 
Buturea.     I  examined  him  March  6,  18113.     He  was  a  Inrge^  vij^roos 
man.     Oti  <leep  respiratioii  be  complained  of  pain.     For  a  sborl  time 
he  was  treated  in  Diy  huapital  by  mechanical  methods  (chest-expaij- 
sion],  1111(1  was  then  dinctuirged  with  un  insurance  allowanee  of  15^ , 
later  incrensed  to  SS^.     Be  does  not  consider  himself  able  lo  I'am' 

Fit).  9. — Case  of  Ununited  Indirect  Fracture  of  the  Seventli 

Rib  on  the  Left  Side.     The  working  i-upucitj'  h  reliitively  good. 

The  illuatnilion  shows  a  small,  round  tnmor  on  the  seventh  rili. 
L'loee  to  the  mnmniillary  line.    It  does  nut  protrude  sharply,     A  mwi,^ 
forty  yeura  of  age,  fell  from  n  ladder  on  December  SO,  I6U7,  striking 
on  hie  right  hip.     He  nt  onoe  felt  pain  in  the  left  side  of  the  cbeo^V 
and  remained  in  be<l  for  four  weeks,  being  treated  by  plaster  tbripti 
and  compresHCR.     I  examiited  bim  Murob  2-1.  IS9S.     He  eonipluimfl 
of  stabbing  piiin  in  the  left  side  of  the  chest  and  of  dyspnea  ou  climb-fl 
ing  Btoirs,     I   fonnd  a  small,  round,  fairly  movable  tumor  on  tlwf 
ieventb  rib  on  the  lell  side,  filling  the  space  between  that  and  tlMV 
sixth  rib.     It  was  still  red  in  nppeamnce.     Pressure  on  the  tVacturod  1 
segments  of  the  bona  prodni-ed  crepitation.     The  tumor  was  pushed 
forward  on  cooghing.     On  anscnltntioli  there  were  slight  dullness  and 
a  few  pleuritic  friction -sounds.     The  insnranre  allowance  was  fixed  at 
20JE,  m  view  of  the  (act  that  be  was  able  to  work  at  full  wages.     He 
was  subsequently  allowe<l  331%   '■y  the  court,  which  allowance  was 
re^luced  four  months  luter  lo  'iO%. 

who  liavi-  Imvh  run  over  or  caught  between  oir-biiffers,  or 
under  fulling;  wjiHs.  heavy  Ik'uiiis,  and  the  like.  Such 
injuries  often  ppixliice  fractures,  but  it  not  itifrecjuently 
happens,  especially  in  young  and  healthy  iudtvtduals,  that 
the  thorax  is  craslicd  in  without  breiikiug  a  single  rib. 
The  iut«nial  orgunE^  are  almost  always  lacomted  in  such 
caws,  and  death  ii«  liable  to  occur  inimedintely  or  ver\- 
8oon  afterward.  When  the  injury  does  not  terminate 
fatally,  it  frec|ucntly  lends  to  affections  of  the  lacerated 
oi^ns,  and  the  jiatieut  is,  in  consequence,  i>artly  or 
wholly  incapacitated  fi>r  self-support. 
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Partial  ruptures  ure  hvsl  trt'at«]  by  fxt-rciscs,  liiiths, 
compresses,  tiiussiigL-,  and  elwtricity.  Complete  rupture 
of  tlie  [Mietonilos  is  followed  by  pormuueut  t'unctioDiil  dis- 
ability. 

r         CaiK  of  partial  nuiriitaiiroiu  raplarc  of  llu-  pedoraiui  nuQar.     SFi|neI, 
L  iniprovi^meDt,  wilJi  iiinilerote  degiive  ot  fnuctionnl  fliaability. 
'        4  nuwon,   thirty-eight  years  nf  Bf[e.   w«s  pnjtnj^,  W)^thFr  with 
everal  fellow- work  men,  in  moviiia  jin  inm  lieaiii,  cm   Dwwmber  11), 


lHWi,  when,  in  ronseqaence  of  tin-  I 
bram  toi>  won,  he  rrwivwl  u  \  wy  \ 
of  pain  in  the  right  side  of  thr  1 1 
Dwembor23d.  He  treated  liini^' I 
And  inQnctions.  and  began  nunliutl 

I  examined  him  and  received  him 
1894.     He  was  a  rather  large,  vigoroi 
(ihcHt  showed   atrophy,  and  there 
groove    ■  "  ■       


II  with  his  work  until 

liajH  with  conipreasw 

Uweiuber  27th. 

I  inv  hospiUI  on  June  II, 

ui. '  On  the  right  Hide  the 

nwrked  depntsion  in  the 

e  of  Muhrenheim,  indicating  a  partiul  niptiire  of  the  pcctnraiis 

■-     The  right  delt<iicl,  Uiwps,  and  Irapezins  were  atrophied  ;  the 

I    right  ami  could  be  raiMnl  only  to  an  angle  of  lir>  ilt^rrees.     Tliere  were 

»  tremor  of  the  right  arm  aiwl  frepiiation  in   the   lower  part  of  the 

I   cervical  spine  on  movement  ot  iJie  head.     The  jotient  waa  dlsehargetl 

Angnst  13,  IS.94,  and  wa«  counidered  ooniplctely  capable  of  Hclf-aup- 

port,  there  being  only  slight  fonctinizal  disability  M  this  time.     He 

)  later  allowed  20  ;S  hj  the  roort,  hw  Bymplonia  haiing  again  in- 


FractureH  of  the  etenimn  are  nnquestioniibly  a  rare 
form  of  injury.     They  may  be  eaiiaed  by  direct  violence, 
Buch  OS  blows  from  falling  weights,  crushing  under  fall- 
ing walls,  and  liimilnr  accidents,  or  by  indirect  violence. 
The  latter  mode  of  occurrence  is  met  with  in   itiaes  of 
I   fracture  of  thi;  bodies  of  the  vert^bne  from  overflexion, 
ftad  alcM)  in  cases  of  similar  lesiong  due  to  overextension. 
It  is  apparent  that  direct  fractures  of  the  sternum  in- 
volve greater  danger  than  the  indirect  form,  Ixtth  in  re- 
I  spect  to  immediate  and  remote  consequences.     Symptoms 
I  due  to  chaugea  in  the  underlying  organs  that  were  injured 
i  Rt  the  time  of  accident  may  persist  for  a  long  time. 

Compound  fractures  of  the  sternum  are  followed  by 
[  cicatricial  adhesions,  which  are  likely  to  caui^  pain  on 
T  vigorous  movement  of  tlie  body,  on  carrying  loads,  or  with 
I  rapid  respiration. 
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FRACTURE  OF  THE  RIBS. 

I  hare  trmled  or  examined  184  csMes  of  this  injury,  tit  which  Ihn 
m&ioritFy  were  ilne  to  direct  Tinlence.  In  a  nuitilier  ot  inaes  direct  aod 
indirwt  fraetureB  ooi^urred  aimultaneouBly. 

In  order  to  obtain  a  t-lcar  tiiidorstanditig  of  the  sequela 
of  fracture  of  the  ribs  It  is  iinpcmtive  to  keq)  the  ^hapc 
ami  position  of  these  hones  clearly  in  mind.  Reference 
haw  already  been  niade  Xn  the  remarkable  elasticity  pos- 
sessed by  the  ribs,  by  means  of  which  they  are  able  to  en- 
dure great  pressure  without  giving  way.  When  the  limit 
of  this  elasticity  is  passed,  fracture  occurs. 

Direct  fractures  of  the  ribs  are  caused  by  kicks,  by 
blows  with  a  blunt  instniment,  or  by  falling  and  striking 
on  the  sliarp  edge  of  a  wall,  table,  board,  step,  etc.  The 
fracture  occurs  at  the  point  at  which  the  violence  is  applied, 
the  fragments  of  bone  being  pressed  inward  while  Uie 
angle  of  fracture  lies  externally.  In  some  cases  one  of 
the  fractured  segments  is  displaced  outward,  snlwequently 
forming  a  callous  thickening.  The  same  rib  may  simul- 
taneously suffer  an  indirect  fracture  at  another  ]H)int. 

The  fracture  may  be  complete  or  incomplete,  deiK:ndin( 
upon  the  degree  of  violence,  the  structure  of  the  ribs,  am 
the  age  of  tiie  individual.  Incomplete  fractures  are  very 
frequently  met  with,  aud,  as  a  rule,  involve  tlie  internal 
surface  of  the  rih,  as  is  to  be  expecterl  if  we  consider  thafe, 
the  injury  is  usiialiy  caused  hy  direct  violence.  Theperi-i 
osteum  may  remain  intact,  even  if  the  rih  is  broken  id 
several  places. 

Fractures  of  the  rib  are  most  often  oliserved  in  indi-. 
vidunis  of  advanced  years.  In  youth  the  ribs  poseessv 
high  degree  of  elasticity,  while  in  old  age  thoy  are  liabl ' 
loftuclnre  from  veryslight  causes.  Complete  fracturesaf 
|m>diiced  by  the  same  causes  lis  incomplete  fractures,  the 
vlulfuee  being  only  more  severe.  In  ci)nipli.-1e  fractures 
Oku*  hk  direct  violence  the  periosteum,  the  parietal  pleura, 
Mkw  |Milinouary  pleura,  and  even  the  lung-dssue  itself, 
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linl)k'  to  Iw  jK-netratwl  hy  the  elinrp  fragments  of  bone. 
In  fiome  cases  tlie  |>eri«iitiiiim,  or  even  the  heart  itsolf, 
the  liver,  tlie  t<pleen,  or  the  kidneys  are  also  involved  in 
the  injury.  Blotnlj'  sputum,  for  instance,  in  cases  of  direct 
fractnre,  is  indicative  of  injury  to  the  pulmonarj'  tissue. 

Indirect  fractuns  are  due  to  the  action  of  a  force  tliat 
causes  the  rihs  to  bend  to  a  degree  exceeding  their  flexi- 
Wlity.  These  fractures  are  found  in  individuals  who 
have  l>een  erushed  between  ear-buffers,  run  over,  etc. 
The  rihs  may  give  way  at  tlieir  angle  or  at  their  weakest 
points :  namely,  near  their  sternal  or  vertebral  attachment. 
Indirect  fractures  of  the  ribs  are  often  seen  in  connection 
with  frai-tun?  or  contnaion  of  the  arm  consequent  upon  a 
fell,  the  arm  having  been  violently  forced  against  the 
thorax,  or  accompsmying  contusion  of  the  clavicle  (in  the 
case  of  the  first  rib)  or  Hcapnla.  The  ribs  are  often  broken 
in  connection  with  fractun*  of  the  vertebrte — iiidirwrtly  in 
cases  involving  the  hoilies  of  the  latter  directly,  as  a  nile, 
when  the  transverse  procefses  arc  concerned.  In  indirect 
fractures  the  bony  fi-agmcnts  are  foriwd  outward.  This 
form  of  lesion  is,  then-fore,  fraught  with  less  danger  to  the 
lungs  than  the  other — the  direct  form. 

Mugculnr  action  alone  may  suffice  to  tausc  fracture  of 
the  ribs.  A  number  of  cases  are  reconled  in  which  the 
fracture  was  due  to  coughing  or  sneezing  ;  F,  Baehr  has 
collected  twenty-four  such  cases  out  of  a  total  of  thirty- 
five  cases  caused  by  mustuilar  action.  In  most  instances 
such  accidents  undoubtedly  occur  in  old  persons,  or  as  a 
result  of  patholi^ie  processes  in  the  ribs.  Baehr,  however, 
'  cites  oases  of  fracture  caused  by  muscular  action  that  can 
not  be  thus  explained.  It  is  i>oa9iblc,  of  course,  for  frac- 
ture to  occur  in  healthy  jiersons  in  (sinseqnencc  of  antago- 
nistic action  on  the  ]>art  of  the  ulxlominal  muscles  during 
the  lifting  of  heavy  weights.  My  own  observations  in- 
clude several  instances  of  this  nature. 


IIISKASES   CAL'SEl)  ISY  ACCJDEKTS. 


PLATE  II, 

Case  o(  Direct  Fracture  of  the  Eig;hth,  Ninth,  and  Tenth 
Right  Ribs  near  the  Vertebral  Column,  and  of  Indirect  Trac- 
ture  ot  the  Seventh  and  Eighth  Ribs,  or  of  Their  Cartilages, 
In  the  Maminillary  Line,  Comr^icated  by  Fracture  of  the 
Body  of  the  Ninth  or  Tenth  Vertebra.  Se<)nel,  rreo\-ery,  with 
Bubsequenl  neverc  fiinftiiUHil  dwturbiintra  nml  inttrcostui  ucuralgia 
(rplprrod  to  niiilt-t  Fracture  of  the  ViTtehra.'), 

A  mason,  thirty-live  years  of  age,  on  (Mnbcr  5,  1895,  fell  from 
a  wall  aboat  twenty  tect  high,  KUHtAiniug  llie  injuries  pit«d  «dx>ve.  I 
exotninFd  liim  Dccenil>er  2rt,  1S95,  aiul,  iu  adilitiou  to  tba  aymptouu 
dtie  to  the  !<pinal  lesion,  tbe  following  were  noted  ;  The  seventh  rib 
on  the  right  side  protnuled  xliarply  in  the  mammillitry  liiKi;  nver  the 
lower  part  of  tlie  left  liinK  np  to  about  the  nipple  llu-rr  were  dnlloes 
and  diminished  respiratory  soniidH;  even  light  pereiuuion  was  very 
pniutul;  the  least  touch  over  the  region  between  the  eighth,  ninth,  and 
tenth  ribs  cHn.«d  the  patient  to  alart  back  violently.  Posteriorly  alotig 
the  spine  there  was  BensitiveneBs  to  preanirc  from  the  eighth  to  tbe  I  J 
tenth  ribs  inclusive.  This  sensitivenete  could  be  followed  in  the  inter- 
txwtal  Bpuceit  to  the  front  of  t^he  cliesi  (InlercoetBl  nenralgui).  Ths 
miihility  ot  the  right  arm  at  the  shoulder-joint  was  reelricl^  Iiiiii> 
ance  allowaooe,  100?i. 


Healing  is,  as  a  niie,  marked  liy  only  n  slig^ht  growth 
of  callus,  altlioiigli  in  some  ca.«es  n  relatively  lai^  forma-* 
-  tion  can  be  ob,«erved.  I  have  seen  callus-tumors  of  tha 
eize  of  a  walimt,  or  even  considerably  lai^r  when  situated 
near  the  cjirtilage. 

Iq  an  average  case  of  fnictnre  of  the  rih.s  in  a  fiiH- 
grown  man  union  by  callus  takes  place  within  three  of 
four  weeks ;  the  process  may,  however,  Ik;  eompleted. 
earlier,  or  it  may  require  a  much  longer  time. 

The  riba  usually  remain  in  position  after  fractnre,  t 
may  be  cuiMiderably  displaced.  Sometimes  vrv  find  twL.^^ 
adjacent  riba  connected  by  a  bridge  of  callus.  Whai 
fracture  occurs  in  the  ncighbi>rhood  iif  the  spine,  the  pos- 
terior vertebi-.il  i'nieiTifiit  i,'  apt  to  l«-  <li>p!:ii-cd  licliind  the 
anterior.  In  fraeturu^  involvin^r  i|u.  ^tcniiii  I'uds  nf  ihe 
ribs  the  reverse  holds  good.     Vertical  displacement  of 
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the  fragments  i.-.  also  swn  in  sonic  i.'MCf^.  TIip  iiijiiric*  i>f 
the  sit't  [wru — sucli  as  tlie  periotitotim,  pleura,  and  uiiis- 
cles — are  f'oliowcd  by  dcjitrii-inl  growth  leading  to  adhe- 
siuna  ami  to  sul>soi|[i<.'nL  wjiitraotion  of  the  lituiiieg  involved, 
Aneuryema  occamonally  rievelop  as  a  rcHiilt  of  laceration 
of  the  intercostal  arti^ries,  white  laeemlious  or  other  injury 
of  the  intercostal  nervca,  altiioiigh  eaiii^ing  a  great  deal  of 
pain  at  first,  may  heal  perfectly  and  without  sequels. 
The  result  i»  not  always  so  favorable,  however,  the  dis- 
tiirbanceg  sonictinie:^  [>erMisting  for  a  long  time,  or  even 
permanently. 

Symptoms  of  healed  fractureH  of  the  ribs  depend  on  the 
form  of  tlie  lesion  (whether  direct  or  indirect),  the  struc- 
ture of  the  rib?,  the  age  of  the  individual,  the  manner 
anil  diiralion  of  lulling,  and  the  location  of  the  injury. 
Cert:ii[i  syiii|itniii-i,  however,  are  I'ommon  to  all  cases. 

General  Symptoms. — In  all  oiet^s  iu  which  the  frac- 
ture iovolvf,-:  :i  iiijnilior  of  adjaceut  rihs,  symptoms  that 
ri>iiliiiu(-tr)  in(-ur!irii<ii!i'  rlie  jKitient  for  a  long  time  are  met 
with  on  dee]!  iii>[)ir;niiiii  and  on  movement  of  the  trunk. 
He  finds  .'stooping  ditlliiilt,  as  also  the  lifting  of  weights, 
especially  with  the  arm  of  the  injured  siile.  Pain  is 
cause«l  hy  flexion  toward  the  opposite  side  and  by  deep  in- 
spiration. The  mobility  of  the  thorax  is  even  more  seri- 
ously affected  if  bony  uuion  tiikes  plaw  iK'tween  two  or 
more  H<ljucei)t  rihs;  iu  these  cases  the  [Hitient  is  unable  to 
raise  his  arm  easily  or  to  place  it  bi-hind  his  back. 

The  prognosis  as  to  function  hii^-ty  deix-nds  on  whether 
the  fracture  is  due  to  direct  or  to  indirect  violence.  In 
the  former  case  the  outlook  is  usiially  leas  favoniblc, 
Ix-eansc  of  the  danger  of  jienetration  of  the  |)enosteuni, 
pli'uni,  and  liuii:.--,  or  other  organs,  by  the  sharp  fragments 
of  Itone. 

Local  Symptoms. — Fractures  in  the  neighborhood  of 
the  spine  affect  the  action  of  the  costotransverse  and  costo- 
vertebral articnlation»,  thereby  limiting  the  mobility  of 
the  spine  an<l  musing  pain  on  movement.     Ijaceratious 
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of  the  capsule  mid  of  the  liganu'iits  of  ttieHO  jiiiiitH  usuiilly 
accompany  the  injury.  The  iutcntrticular  ligament,  thiit 
HD(1  delicate  as  it  is,  whicii  binds  the  head  of  the  rib  to 
the  intervertebral  discs  of  two  adjacent  vertebra,  is  doubt>- 
lesa  very  frequently  ruptured  in  these  cases,  and  the  pain 
felt  in  the  Iwck  is  pmbably  <lue  in  part  to  this  oauee. 
Iwcsions  of  the  syni{>uthetie  nerve,  with  their  attendant 
train  of  symptoms,  are  rt-gidurly  ol)ser\-e(l  when  the  frac- 
tured bones  are  forced  inwunl,  us  occurs  in  cases  of  direct 
fracture  due  to  fulls  on  the  buck,  Iiiou's  from  falling 
objects,  etc.,  or  when  the  rib  is  i'mctuntl  in  connection 
with  a  similar  injury  of  the  body  of  the  eurresponding, 
vertebra. 

The  clavicle  is  likely  to  be  loosened  from  its  attach- 
ment to  the  first  rib,  in  cases  of  fracture  uf  the  latter,  in 
consequenceof  laceration  of  the  subclaviuB  muscle  or  of  the 
coslocluvicular  ligament.  The  same  injurj'  leads  to  eom- 
pressioi]  of  the  subclavian  aitery,  and  thereby  to  dieturf>- 
anees  of  circulation  and  nutrition  of  tlie  arm  that  it  sup- 
plies. The  mammiiry  artery  is  likewise  exposed  to  injury 
from  fracture  of  the  costal  cartilages. 

Direct  fractures  of  certain  ribs  are  likely  to  injure 
special  organs  and  strnetures.  Thus,  iu  fractnre  of  tlie- 
sixtb  rib  anteriorly  on  either  side  the  pleuml  sinus  is 
endangered  ;  fracture  of  the  sternal  end  of  the  fourUt, 
fifVh,  and  sixth  nl>s  on  the  left  side  imjMTils  tlie  peri- 
cardium and  branches  of  the  pneuniogastrie  nerve ;  b\ 
fracture  of  the  seventh,  eighth,  and  ninth  Hits  on  tlia 
right  side,  the  liver ;  and,  in  ease  of  the  ninth,  possibly^ 
also  the  gall-bladder.  In  fractures  of  the  ninth  to  the 
eleventh  ribs  inclusive,  on  the  left  side,  luid  of  tlic  twelfth 
on  either  aide,  the  spleen  and  ki(lrn'y>,  nspcclively,  are 
liable  to  involvement.  The  stoiii;u  h  iii;iy  bi'  iiijinvd  by 
forcible  compression  of  the  si'vcntli,  cightli,  auil  ninth 
,  and  the  intestine  may  sutler  when  the  t^'Uth  rtb  is 
pri'ssed  inwani  or  fractiii'cd  by  diifet  violence. 

The  tbllowing  descriptive  cases  illustrate  the  fact  that 


irilllk,  ny  synlploms  oi  mtercOsmi  iie 
ancfs  due  to  leeions  of  the  symp 
synipt(nii3  in  tlie  lighter  casce  are  < 
ami  the  naiii  in  the  Bpinc  may  tlieupf 
cmii-se  iif  a  few  muutlis,  t^veu  id  caAe 
tures  involving  several  ribs. 

Dislocatiou»  at  the  eliondro^terna 
iDfreqiioutly  seen  in  workmen  who  la 
eitioti  or  in  tht^ee  who  have  o<«asiaD 
Fre<|neutly,  tlie  lesion  is  really  a  sal 
easily  he  rediieed  by  appropriate  i 
Rexion.  Dislocation  of  the  first  rib 
mention.  The  lesion,  which,  by  re 
confontmtion  ami  location  of  this  rib 
of  dislueations  by  rotation,  oocnrs  ai 
urticiiliition,  and  h  mused  by  fraetu 
violent  contusion  of  the  clavicle.  Th 
the  rib  is  forced  downward,  causing 
inward  and  upwanl.  The  remote  syi 
consist  of  jiniu  in  Iwth  sternal  and  v( 
esjieeiully  in  the  latter,  paiu  in  th( 
mobility  of  the  head  and  nec-k. 

THE  SEQUELS  OF  FRACTURE 
I.  Intercostal  Neural) 
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The  charftcteristic  Ryniptonis  are  pain  and  extreme  seusi- 
'^tiveuesa  in  the  course  of  tlie  affected  nerve.  Sensitive- 
nesB  can  be  elicited  by  pressure,  not  only  at  the  three 
points  nstially  tested  for  diagnosis,  but  also  at  any  part  of 
the  course  of  the  nerve,  cs|>enally  at  the  points  at  which  it 
in  Hubjecteil  to  tlie  greatest  irritation.  Other  jiyniptoms  are 
limited  ability  to  mise  the  arm  on  the  affected  side,  and  in 
.m:niy  cases  exaggeratwl  ulidomintti  reflexes,  increased  irri- 
tability to  the  fnradic  or  franklinic  current,  and  dilatation 
of  the  pupil  on  the  affwlwl  side. 

Traumatic  intercostal  neuralgia  may  .soon  disappear  or 
tany  persist  for  u  long  time,  according  to  the  circumstances 
of  the  case;  and  ui>on  this  point  <lcpends,  to  a  large  ex- 
tent, tlie  capacity  iff  the  jxitient  for  self-support  The 
average  inejipHcity  equals  20^,  but  rises  m  some  cases  m 
high  as  80^  or  more,  in  proportion  b)  the  severity  of  the 
symptoms. 

Treatment  consists  of  warm,  moist  compresses,  massage 
ialot>g  the  course  of  the  nerve,  systi'matic  breathing-exer- 
and  movements  of  the  trunk,  the  applit«tion  of  the 
igalvanic  curreut,  graihially  iiicreiLsiiig  its  inteusity,  and  the 
use  of  the  static  uuichine. 

3.  Traumatic  Reurlsy. 

Traumatic  pleurisy  is  usunlly  of  tlie  fibrous  variety,  and 
Ftnay  develop  in  consequence  of  dirwt  penetration  of  the 
pleum  by  fragments  of  bone,  or  us  a  result  of  incomplete 
fractures  of   the  ribs,  of  greater  or  less  ext<?nt,  due  to 
crushing  of  the  thorax  between  cur-buffera,  under  wheels, 
I  an<ler  falling  walls,  etc.     Pleurisy  has  eveu  bivn  known 
0  follow  blows  on  the  cheat.     The  symptoms  are  dullness, 
leuntic  friction-sounds,  and  the  cnugh  characteristic  of 
Pleuritic  irritation,  always  present  in  severe  eases.     In 
Iddition,  there  is  pain  on  deep  inspiration,  on  lying  on  the 
JTected  side,  on  stooping,  and  on  lifting  the  arm  or  weights. 
The  exjiansioii  of  the  uftected  si<le  of  the  clicst  is  dimin- 
ished.    For  the  early  ircutment  of  these  eases  warm,  moist 
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PLATE  1% 
Case  of  Contusion  of  the  Left  Side  of  the  Thorax  due  to 
a  Pall  Into  a  Cellar. 

Sei[n(-Is,  thitkeiK-d  pleura  niul  tiil>en'ul(«iB,  rrstiltiiijc  iti  («inplt4e 
incapacity  for  «el(-tnippDrt. 

A  nmBoii,  lilty-etuM  ye»«  of  a^te,  Ml  int«  a  wllar  on  Nnvemher 
28,  1995,  snatainin);  a  frautnre  nf  the  oa  calcia  of  bolli  feet  stid  a  con- 
tusion on  tht'  left  mde  nf  thv  <-hef<t.  He  wa«  treated  in  the  Wpi^  for 
eigbt  weeks,  linrimr  tivi.n  .if  nliii:li  hf  remained  in  bed.  I  exaniiued 
him  on  Febrniin   I  i.  l-'n:   ,ri:l  i.'iind  him  to  be  a  nian  of  middlesUc, 

(rf  very  dellcnti'  )''        i   -    iiilit-rciilur  diathnds.     Therewasa 

marked  depnwlin:   <       i  lIh' chest  from  the  Ofth  rib  down- 

wanl.  (8ee  illu^ii.iifi.  I  ii.  il.  |iii-f*iifd  area  w»a  very  sensitive  on 
percussion.  (.'ir('iiiii-4'rilHii  ilulliiiwi,  diminished  respirolorv  sonnds, 
plenritki  frietion-munds.  and  diminished  expansion  of  the  left  side  i^ 
the  ohf«t  were  also  iiot«l.  (>n  Htoiipi;ig,  the  lower  bonier  of  Uie  left 
ribs  became  very  prominent.  Lateral  inovcmentit  of  the  thorax  were 
limited,  especially  movement  toward  the  right.  The  patient 
char^  after  four  monthH'  trcntinent  with  on  allowance  of  100^, 
on  his  pulnionary  tuliercqiosis. 


baaedj 
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compresses,  rest  (iu  Iteil,  if  ne««!iary),  and  small  doses 
niorphiii  are  to  be  retiotnnieuded. 

Less  severe  cases  may  manifest  few  or  no  syniptomi 
Patients  fre<juently  resume  hard  work  after  u  cutirse  of 
trcutnieDt  of  fn>m  ten  to  twelve  days'  duration.  In  a 
Btone-eiirrier,  fi)r  instance,  whom  I  had  ocea.sion  to  examine, 
and  wiio,  as  usual,  was  engaged  in  hard  labor,  I  fonnd  ex- 
treme dullness  and  pleuritic  friction-sounds.  The  capadi 
for  self-support  varies,  it  is  thus  seen,  with  the  persoi 
equation  of  tlie  patient. 

The  presence  of  pleuritic  symptoms  iu  an  otherwise 
fectly  healthy  individual  should  entitle  him  to  an  insnraii 
allowance  of  20  % ;  severe  symptoms  may  call  for  a  higl 
allowance,  even  100  5$. 

The  pleurisy  may  clear  up  com [xi rati vely  soon  or 
persist  for  a  long  lime  or  even  iHTmaiieiitly;  not  inl 
qiiently  it  is  the  starting-^Joint  for  the  future  developmi 
of  tuberculosis. 

The  pleuritic  inflammation  oceiuiioually  takes  a  sei 
or  suppurative  form,  requiring  a  prolonged  course  of 
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nifnt.  OiK' wiirlvtiian,  who  <levelupeii  an  empvenui  nftcr 
fracttire  of  a  rili,  was  under  trt^tmeiit  for  llirec  yearn 
hfifnre  the  fistula  tiually  chfsed  and  the  fever  disappeareil. 
Contusions  of  the  thoracic  wall  and  healed  fractures  of 
the  rilw  are  not  infrifjut'iitly  made  nse  of  for  pnrpoites  of 
simulation.  On  liasfy  examination  a  eonslant  cough  in- 
duced in  the  lor)'iix  or  pharynx  may  be  mistaken  for  the 
i-uugli  of  pleiiriisy,  and  ati  iuix>rreft  dingnot^iti  of  traumatic 
pleurisy  may  be  made  accordingly. 

Catr  of  on/iycBid  im  Ihr  lejt  riilr  foBineing  mulling  iif  Ike  Irfl  Ihigh, 
irili  HHbtmiufi)  rrlliditix  niul  ronluiiiim  of  the  Itft  ni'itr  of  Ihr  Iharar.  com- 
plieatrd  bg  amamioit  of  Ihe  brain.  S«^uel^  tliirkeiieri  plcum  and  n 
deep  nicatrix  aA  the  site  of  the  fiBtnla.  Four  yvara  later,  (timplele 
rwuvery  ot  atpAcit^  tor  evir-Hiipporl. 

A  workman,  thirty-two  yearn  of  nge,  fell  from  a  w«flo]dtn|c  two 
fitorieti  high  on  December  29,  Ir<K),  BOstainiDg  the  iitjuriec  men- 
tioned. There  were  no  thoracic  syniptums  at  first.  Four  weekH  Ifttir, 
■tier  the  ■t)>|ieiimncie  of  a  oelltilitis  of  the  left  thigh,  pU'uriHy  set  in, 
with  chills  and  high  frver.  Improvement  followed  incitiinn  and 
dnuiu^. 

I  P>aniinnl  the  patient  on  April  17,  I8M,  and  found  a  fistula,  still 
dischai^nic  pun.  between  the  neventh  and  eighth  ribs  on  the  left  side. 
There  wan  dutliiew  over  the  whole  left  side  of  the  chest.  The  general 
health  H-BBgond  as  long  as  drainage  reuiained  free;  Byniptonis  ol  Fever 
and  chills  were  nuuiifeMvd  whenever  thp  liatuls  closed,  hut  were  always 
relieved  by  rropciiing  the  same.  Tlie  treatment  wasmntinued  nntil 
January,  ISlfT,  when  the  patient  was  dL^.lmrgnl  with  an  insiirauce 
alIownnc«  of  75%.  He  began  U>  work,  and  was  iinally  able  to  pcitorm 
his  duties  NO  well  Ihiit  hit  ullowamv  was  diminished  tn  10 'f. 


I        that  tl 


The  lung-tissue  is  lacenite<l  in  case  of  direct  fracture 
of  the  rilw;  also  in  case  of  violent  contusions  of  the 
thorax  due  to  fells  from  a  height  and  to  sinnlar  accidcnta. 
Tlie  immediate  symptoms  are  cough  and  bloody  sputum, 
and  these  may  be  followed  by  those  of  inflammation  of 
the  lungs. 

Pneumonia  is  obaer\MxJ  also  after  less  severe  isjiitiisions 
of  the  thorax  (pontu.sion-pneumonia) ;  the  course  of  the 
di^-asc  is  mRrki>d  by  only  a  i-Iighl  rise  of  temperature,  so 
that  tlic  patient  fre({ueutly  attempts  to  resume  work,  but 
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is  Mooii  obliged  to  diHoontintie  it  again.  In  passing  we 
iiteil  refer  only  to  tlie  pneuinoDia  induced  hy  catcliing  coldj 
which  in  some  caees  also  entitles  the  patient  to  insurance 
allowanee. 

Pulmonary  emphysema  is  fretpiently  of  traumatic  ori- 
gin, itsuallv  developing  as  a  sequel  to  l(ing-«>nlinue<l 
pleuritic  cough,  especially  in  individuals  Buffering  from 
chronic  hnmcliitis. 

Hi'umiilysirf  sometimes  occurs  in  consequence  of  strains 
— lilting  II  hcuvy  stone,  for  instance.  This  symptom  de- 
pends on  laceration  of  the  lung-tisaue  and  its  capillaries, 
and  in  healthy  individuals  may  cause  no  further  (rouble. 
Pulmonary  tuberculosis  is,  however,  very  apt  to  su]K'r\'ene 
in  thoae  who,  by  reason  of  their  occupation,  have  a  pre- 
disjHtsitiou  to  the  disease. 

Crtw  of  pncunumitt  ami  plmn'«g  mnwvufi'ivf  upon  falling  into  eM 
icatrr.  Sequel,  niyocarclitis,  myelitic,  and  neamatlicDia;  mbeeqacnt 
impravemeDt. 

A  workiiian,  Mtj-nine  yvexn  of  age.  a  htavy  drinker,  tcl!  into 
the  woter  od  Jannary  W,  1894.  He  was  trenhd  in  Ihe  binpitiil  for 
s  Ions;  time,  anil  vsns  then  disclmr(r<"d  iiiipmvril.  niily  t"  l*  retid- 
mittcil  "II  jicTnii'it  "f  uivfvnrriiti-,  nf  ivli»>li  llv  -viipti'iu-  hml  iiioui- 

ivhile  incn-a-it.      Tin-  fiillci"iriy  ^\m\'' -    "■■ I     'ii  ;iililltion: 

loHB  of   l.ll|iillj|>     li'lli\,    ^l(:i\ii-   ;;;ilt.    ■•"  ,1  'I liisiiijr   the 

nip|>nrt,  I(«p',  ;  liili-i ,  »ln-ii  llir  ^vlly|ll(illl-  i|  iin.^n-lii  •!     Mi  .  . 

A  row  (i/  tianoiils^x  i/"i'  to  rapture  <if  Ih'  liiiig'  frwn  lilting  a  Keatrg 
tUmr.     Sequel,  paimonitr)'  tubenralosis,  eaitxintc  (Ivatii  in  two  yttaa, 

A  stone-matKin,  torty-eight  ywi»  of  age,  proliably  alrendy  tubei> 
coliu',  tell  in  attempting  U>  lift  a  heavy  atone,  <hi  Aii);;nst  4S,  1889. 
The  nocidcnt  woa  iniini?dinte1y  followed  by  heniiiptysjs. 

I  examined  him  three  months  later  and  foand  h  cavitj  in  the  right 
Innx  IkIow  the  clavicle;  also  a  few  rfLles  nt  tlit^  )ett  apex.  Inannom, 
which  mu  At  firat  denied  on  the  j^und  tlut  the  accident  wm  not  on* 
covered  hy  the  mlw  of  his  tradw-anion,  irfie  afb^rward  allowed  him 
at  t)>H  mte  of  100^.     He  died  two  years  lat«r  of  pulmonary  tnbeimi- 

Qup  of  bmuiplynx  fiiVotmng  ihr  tiffing  of  a  heavy  benm.  Sequel,  com- 
plete recovery. 

A  norktnnn,  thirty-aeven  yean  of  ofie.  in   lifting;  a  heavy  beam, 

.Inly  10,  m'M,  felt  a  siiilden  violent  pnin  and  jar  in  the  right  ride 

of  tlie  chest.     Hemoptysis  followed.     He  wns  treated  at  home  for 

eight  weeks.     I  cxmninod   him  three  months  i^ter   the  iiijnry  and 

tonnd  ft  fifatODB  pleuisy  ol  moderate  inlensity  od  the  right  side.    As 
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ork.  he  « 


I  not  conwdered  tn  he  entitled  ^ 


^Vbe  »M  able  to  do  hill  w 
'  Insurance. 

Com  of  hrmoplgsiii  dut  to  Inrrralion  of  Ivng-ltgatif  m  eonntctioa  vtith 
fradKre  of  thr  riftn  fiilhnring  a  fall  from  a  height  of  irixlyfed.     ISeqnel, 

empfayseina  ot  the  lungs. 

A  maaon,  thirty-five  yeani  of  age,  fell  fmni  a  scaSotding  sixty 
feet  lii^,  on  Koveuiber  1^,  11^88,  eustHininf;  iv  fracture  ot  the  aliiill, 
laoGintiDD  ol  the  liuig.  ftnd  n  fracture  ot  the  right  unn;  aim  a  fnictnre 
of  the  rlbH  on  the  right  side,  which  was  not  diagnosed  nntil  later.  He 
wan  tnated  in  the  hnHpitul  for  thirteen  neeka  and  then  eJitered 
which  he  remained  for  one  year.  Bymptomn,  loud  riilc* 
the  whole  of  the  right  lung,  bloody  spntnni,  anil  marked  loas  of 
flnh.  The  ttyniptiiins  pwlually  decreased  in  the  courae  of  time.  At 
■  ""i  is  still  Buffeniig  from  einphyticnia.  He  was  allowed  100  S, 
headache,  attacks  of  vertigo,  and  limited  mobility  at  the 
light  sboalder. 

Cate  of  hraoplsiiiii  fiiltimisg  a  Iriflt'ng  injvry.     The  influence  of  the 
Kxndent  waa  recop^ized, 

A  workman,  thirty-live  yeun  of  tige,  already  tnberenlar,  on  Janu- 
"  IftXi,  st(-|)|ied  from  the  nidewftlV  intii  the  sti-eet  in  order  to  de- 
cijiher  the  numl>rr  of  a  house.  He  atates  that  Uiih  action  waa  im< 
mediaiety  foJIowcfl  by  pain  in  the  back.  Ten  dai,-H  later  he  had  a 
hemurrlirtKe  from  the  lung,  and  wun  trentt^l  in  the  hnspitol  for  a  week. 
He  liad  i>revioii-ily  suffered  from  atlncks  of  hemojitysix.  Inonrance 
nas  denied  hini  by  his  tntdes-nnioii  becanse  of  the  tubercnloHia;  he 
was  declared  to  be  entitlwl  to  it,  however,  by  the  ooiirt  whose  opinion 
was  baaed  on  the  dctjiiled  and  unprejudiced  certificate  ol  the  phym- 
oian  who  examined  him. 


wan  tmtteA 
^K  n^  care,  in 
^^L'  aver  the  whi 
^■'  flnh.  The 
^HL  BRoent  he  a 
^Bteaed  on  he 
^^^.  light  abonld' 
^B  roK  of  ht 
^H  Hddent  wat 
^^r         A  workn 
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4.  Traumatic  Tuberculosis  of  the  Lung. 

It  is  undouhtetlly  in  miv  rases  onU'  that  tuberculosis 
develops  as  a  diivct  result  of  traumjitism.  As  a  rule, 
tuberculous  foci  are  iilready  present  and  are  eulle<l  into 
activity  by  the  injury,  or  the  development  of  the  disease 
is  only  hastened  by  the  latter.  The  exciting  tranntatiem 
doea  not  necessarily  involve  the  region  of  the  tuberculous 
focus ;  the  injured  part  may  recover  rapidly  and  com- 
pletely, while  the  tubercular  process  is  aroused  at  a  dis- 
tant SJKlt. 

The  tiil>ercuIosis  may  be  latent  or  in  the  early  stages  of 
itfi  development,  giving  rise  to  seareely  any  symptoms,  until 
active  eymptonis  are  induced  by  traumatism  or  by  long 
cmifinenieut  in  an  unwholesome  dwelling  infected  with 
"-  '       ■    bncilli. 


•2II«  DISEASES  CAUSED  BY  ACCIDENTS. 

Pulmonary  tiiberciiloeis  may,  however,  (ievclnp  in  clu.-ie 
connectiuii  witli  traiiiiiatiam  as  a  sequel  to  a  tniiiniatio 
hetnoiriiage,  which  furnishes  a  eiiituhle  soil  for  the  growth 
of  the  invading  liadlli. 

The  tubercular  process  may  manifest  iteelf  as  a  primary 
local  lesion  after  injury  to  the  Uing  or  pleura,  or  it  may  be 
eslablishetl  in  some  jKirt  of  the  Inng  as  a  result  of  meta»- 
tiisis  from  a  tnbei-cTilous  focus  develoiM'd  after  traumatism 
in  some  other  part  of  the  Iwdy.  Pulmonary  tul>erciilosi8 
usually  inai]>aLMtates  the  jiatieiit  for  work  to  a  very  oon- 
sidcrablt!  degive  ;  he  is  always  unable  to  jierlbrm  liard 
labor,  and  in  many  cases  can  not  undi^rtake  even  tho 
lightest  tasks. 


I,  Traumatic  Pericarditis. 

Direct  lesions  of  tlie  pericardium  are  usually  due  to  iti- 
penetration  by  fractured  ribs,  but  may  be  caused  by  pres- 
sure from  ribs  forced  inward  by  sudden  violence.  DUraa 
reports  cases  of  traumatic  pericarditis  in  soldiers  who  had 
been  injured  by  blows  from  bayonets,  by  kicks,  or  by  fallinB 
and  striking  the  left  side  of  the  chest  agiunst  the  horns  of 
their  saddles  or  by  being  thniwo  to  the  ground  from  horse^ 
baok.  Thiem  has  published  a  fulul  case  of  tniumatia 
pericarditis  and  pleurisy  due  to  severe  crushing  tvutusion.. 
If  the  pericardium  is  ali-uaily  diseased,  it  is,  of  cours^, 
much  more  liable  to  inflammation  as  a  result  of  trauniB' 
tism  than  is  normal  tissue. 

The  peri<'unlium  is  in  some  cases  involved  secondarily 
by  extension  from  a  traumatic  pleurisy. 

The  symptoms  of  Iniumatic  jtericardilis  may  be  severa 
from  tlie  onset  or  may  at  first  be  so  slightly  marked  as  to 
be  overlooked  until  they  suddenly  break  out  later  on,, 
Two  (tasca  are  related  by  Diims,  both  occurring  in  soldiera' 
who  had  been  in  service  until  shortly  before  their  deaths. 


^riiie  autopsy 
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riiie  autopsy  showed  tlie  two  layers  of  the  periciirtliiim  to 
be  adherent  alni(«t  throughout. 

Alcoholic  or  tuberculous  suhjecta  are  predisposed  to  peri- 
(anlitis.  The  loud  rrackling  friction-sounds,  not  neces- 
sarily associated  with  the  movemeuts  of  the  heart,  that 
characterize  the  lesion  can  be  liwird  also  in  the  late  stages 
of  the  dis<"aBe.  Frequently  adhesions  take  place  between 
the  prricaiflium  and  the  I lesirt- muscle,  causing  di,«turl>- 
jincts  of  civrdiac  action  and  atrophy  "f  the  nuiscle.  As 
long  as  the  sympt4ims  jterwist  the  piitient  is  iilniost  com- 
pletely incapacitates!  for  work,  and  should  be  prohibitetl 
from  all  exertion  or,  at  any  mtc,  from  all  but  the  very 
lighti-st  tasks, 

Oht  of  prrimriliti*  folloiring  frartare  of  the  left  niilh  rib,  cauird  bg  a 
fait  fn.m  »  h-iyhl. 

\  H-orkninn,  thirty  years  of  Bge,  fell,  on  Dwwmbur  20,  1893, 
ffiiii  H  lii'ijtht  (rf  sixlwn  feet,  titinlBinine  a  trai-ture  of  tlie  mxtU  rib  in 
tlir  Ml  iu,-.nimillnry  liii^.  II.-  wm  (r^iil.>.1  for  fi.iir  w.^Uh  with  i.-e-bsifH 
ill  Hif  hi«]iitul.  A  ft  IT  lii«  rli^u'liriryi-  in  l"-.':niii-  a  jiiliciit  ut  the  (linpen- 
Kiry,  ivlipiv  thf  IVilIrm  in;;  -1  PI  1 1  ■(■  iTii-.nl"  ]"|-n-,ii  il  It  I-.  u  I'll- ilemoilHtrBleii  ; 
llVH]iTii-ji;  :i  vi'JA  -riNill,  iii|piil,  ami  iniiiiil.ii  piil-.'.  fiii'lion-aniindsanrl 
ini-reiiw-il  iinii  «[  lii\irl-iliilliii--i  Ttuw  Miiipnini-  ilisippeareil  at  the 
enil  ■)f  llirt'c-  iii'milis.  He  wbh  alloived  :m''c  iiiHiiniin>(-  on  ih.'  unninil 
ot  neoiwithcn* 

I.  Injuries  of  the  Heart  Due  to  Concussion. 

Direct  cardiac  lesions  have  Iwen  reported  as  occurring 
in  individuals  thrown  from  a  moving  train  (case  of  Liersoh), 
or  in  those  who  have  fallen  from  the  upper  story  of  a 
house,  striking  on  the  buttocks  (case  of  Riedinger).  In 
the  case  descrilicd  by  Liersch  autopsy  showed  hemorrhages 
under  the  endocardium. 

[jacerations  of  the  heart-muscle,  also  of  the  ])apillary 
muscles,  valves,  and  chordie  tendinre,  have  been  found  in 
citscs  of  crashing  of  the  thoriix  between  car -buffers,  under 
fidling  walls,  etc.,  or  as  a  result  of  kicks  from  animals 
(Stern  and  Bernstein). 

The  canliac  muscle  or  the  valves  may  also  Ik-  lacerated 
in  direct  consequence  of  straina — due  to  the  lifting  of 

14  ^^^ 


210 


DISEASES  CAUSED  BV  ACCIDENTS: 


heavy  weiglite,  for  instance.     A  faae  published  hy  Schii 
dier  was  that  of  a  very  strong  hod-tairrier,  who  was  acci 
Utraed  to  carrying  a  load  of  forty-two  bricks,  weighii 
165    kitoe,  on   his   shuulder,  while   his  fcllow-workmi 
were  able  to  carry  only  thirty-two,  weighing  120  kil 
In  attempting  to  isirrv  forty-eight  bricks  he  broke  doi 
and  became  ill.     One  year  later,  when  fnlly  recovered, 
again  attempted  the  same  extra  load,  with  the  same  result;,, 
A  diagnosis  was  made  of  acute  dilatation  of  the  left  ven- 
tricle, with  mitral  insufficiency  and  irregular  heart-actiniif 
leading  to  edema  and  ascites,  completely  disabling   tl 
patient. 

According  to  Bernstein,  the  laceration  is  most  likely 
occur  in  that  part  of  the  cardiac  strnctiire  that  is  in  a  sti 
of  tension  at  the  moment  of  injury.     Thus,  during  sys- 
tole the  cardiac  muscle  sufiers ;  during  the  second  half 
of  diastole,   when  the   muscle  iw.  relaxed,  the   endocar^ 
dinm ;  and  during  tlic  whole  dia^ole  of  the  ventricles, 
valves  that  lie  in  front  of  them.     Bernstein  states  that 
valvular  lesion  of  traumatism  is  chanicterizcd  by  a  rom_ 
murmur,  audible  at  a  considerable  distance,  differing  from 
the  murmur  of  gradual  development  hoartl  in  cases  of 
valvular  insufficiency  of  inflammatory  origin,     A  murmur 
audible  at  a  distance  of  over  fifty  centimeters  may,  )»■ 
says,  be  assumed  to  have  a  traumatic  cause.     Lesions 
this  nature  have  been  obBer\'cd  involving  the  mitral, 
cuspid,  and  semilunar  valves. 

The  symptoms  of  traumatic  cardiac  lesions  are,  in 
main,  those  of  similar  lesions  of  nontraumatic  nature  ; 
patient  is  n.sual]y  greatly  inca|)(ieitnted   fur  work,  beii 
able  to  perform   only  light  tasks  rcquirinfi:  no  physit 
exertion,  if,  indeetl,  hi'  is  able  to  work  iit  all. 

3.  Influence  of  Traumatism  on  Preexisting  Heart  Msease.  j 

Hearts  that  are  already  the  sent  of  some  morbid  pro 
are  necessarily  mneh  more  likely  to  suffer  from  the  effeo 
of  traumatism  than  are  previously  healthy  organs 


*. 


TSAUMATIC   TBOBACIC  ANEVRYSM. 

\  Stem  give*  the   following  causes  for  tlio 
~  "diac  symptoms  aAer  acculents  : 
-  1.  Mental  excitement. 

2.  General  coiieuasion  and  direct  injuries, 
isioti^,  crushings,  etc. 

3.  Muscular  exertion  or  strain. 
Tliiem  adds  a  fnurtli  cuuiie  :  numely, 

llie  Ixxly. 

Cases  of  all  these  forms  of  injury  I'an   bi;  fr, 
ahundance  in  the  literature. 


ilden  cooling  nf 


4.  Aneurysm  of  the  Thoracic  Aorta. 
A  case  of  this  lesion  is  pulilished  by  Pauli  in  which  the 
patient,  a  coachman,  fifty-three  years  of  age,  was  struck 
on  the  left  side  of  the  chest  by  a  moving  railroad-cur.  He 
wuffere<l  at  first  from  ejttrenie  dyspnea ;  then,  after  a  short 
periixl  of  slight  improvement,  he  again  bt^amc  ill,  this 
time  with  severe  symptoms  of  palpitation  of  the  heart  as 
well  as  dyspnea.  The  area  of  heart-dullness  extended  to 
the  right  mai^in  of  the  sternum,  while  the  whole  n^ion 
pulsated  strongly.  The  heart-sounds  reniaiueil  noniial. 
The  accident  occurred  on  March  3,  1894  ;  in  Octolx'r  of 
the  same  yejir  it  was  noticed  that  the  second  and  third 
lel\  rilis  were  beginning  tti  pmtnide.  The  patient  died 
suddenly  on  August  28,  ISi).").  Autopsy  showed  an 
ancury-ni  about  ten  centimeters  long  ;  the  hejirt  wasgresitly 
hypertrophiwl,  es|iecially  the  left  ventricle  ;  the  first  part 
of  the  aorta  was  much  dilated,  preventing  closure  of  the 
semilunar  valve. 

Ctwr  of  milral  I'wiijTFctriird  foUotrinff  jkwt;  cnuAliijf  of  He  left  aide  of 
the  cheil.     8eiinel,  Jiurlial  retuverv. 

A  manoD,  tliiit.v-t«o  .v.-^irs  nf  agp,  on  Sept*niber  16,  1«09,  was 
caught  under  a  tiilliiiK  liitililini:.  He  Bnataiiied  tli<f  (orttfuing  injury, 
anil,  ill  niiilitiiin,  ii  iwvpri'  (Hniiiir'icin  ot  tlie  right  hip.  He  van  treated 
at  home  (or  thnw  iimntlis,  witli  cnmiircsaefl  anil  nwt  in  Ittd,  and  then 
eame  nnder  luy  cart^.  He  eliowed  tiymptoiuH  ol  geiaticn  on  the  right 
Hiile,  and  eonipkincd,  in  uddition,  ot  Fre<|nent  attoeks  of  dyspnea. 
Examination  waa  negative,  except  that  thiTe  wiw  a  rapid  pultn'.  The 
heart-^niptoinB  ineruiKed  ft  tew  weelu  lat4>r,  and  were  tuvompanied  bf 
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attendance  at  his  home  made  a  diasni 

examined  him  anbeeqaently,  1  f'raiiit  Ine  apex-beat  diaplanvl 
left,   a  lilnwinij;  systulic  ninrmnr,  and  tbc  area  of  tiemt-dDllnees 
Urged  toward  both  nides.     Insoronuu  allowance,  50%.     No  dtange 
his  condition  up  Ui  AaW. 


phvsiciikD  in  ^ 
■    "   ""     L  I 

the 


IV.  INJURIES  AND  TRAUMATIC  DISEASES  OF 
THE  ABDOMEN. 

Altlioiigli  tlie  alulnTniiiHl  nrfrans  are  imt  protected  frot 
exteriinl  violence  by  ii  bony  I'ramewurk,  as  are  the  brain, 
the  spina)  cord,  and  the  thoracic  organs,  they  are  never- 
theless well  adapted  to  evade  the  effects  of  traumatism. 
This  is  especially  true  of  the  stomach  and  inloslinrs  ;  less 
BO  of  the  glandular  organs — the  liver,  ki<liiiv-i,!iinl  splcm 
the  latter,  liowever,  by  reason  of  their  posiiimi  in  ihclindv, 
are  less  exposed  to  external  injurj'.     The  ;ibilily  of  ih 
stomach  and  intestine  to  escape  injury  by  moving  to  oj 
side  has,  of  course,  its  limits,  and  when  filk-d  with  gas 
food-contents,  they   are  not   easily   displiieeil,    and   are^. 
therefore,  in  miieh  greater  danger  from  tnuimatism. 

The  lesions  of  tiie  internal  organs  do  not  always  oor*-! 
respond  in  situation  to  the  point  to  which  the  extern^' 
violence  is  applied  ;  if  kicked  l)y  a  horse,  for  instance,  on 
the  lower  left  part  of  the  thoracic  wall,  the  individual 
may  suffer  comparatively  little  damage  at  tliat  point, 
while  the  intestine  is  ruptui-od  at  a  distance. 


I.  INJURIES  OF  THE  ABDOMINAL  WALL. 
(a)  Wounds  and  Cicatrices  of  the  Abdominal  Wall. 
Superficial  wiinnds  in  this  ^iliiati'in,  inchiding  tho 
caused  by  burns,  usually  heal  wlU,  and  williout  sequol 
of  iniporlance.  Extensive  scars,  however,  especially  if 
showing  a  tendency  to  keloid  formation,  are  likely  to  giV! 
rise  to   a  feeling  of  tension  and  pressure.     The  sympi 
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s  of  Bears  lotY  by  deep  wounds  are  mure  marked  ami 
r  in  intensity  in  proportion  to  the  depth  nf  tlie  bc&t~ 
!  and  to  the  adhesions  it  forms.  Tlie  broad  scars 
rili&t  sometimes  follow  {KTloniting  ultdominal  \vi)iin<1s  lea<l 
to  tlie  development  of  oinenttd  hernia,  and,  finally,  to 
hernia  of  the  intestines. 


(b)  Subcutaneous  Rupture  of  Abdominal  Muscles. 

This  leuion  ixnirs  iu  eonse^iienee  of  violent  contraction 
when  the  nuiwele  in  in  a  state  of  extreme  tension,  as  in 
lifting  and  carrying  heavy  weights  with  the  hands,  the 
trunk  l)eing  inclined  backward.  Subcutaneous  ruptures 
are  also  met  with  when  the  body  is  in  a  position  of  exten- 
sion, as,  for  instance,  in  hanging  from  horizontal  bars.  The 
rectus  is  most  eiibjeet  to  the  injury,  the  external  oblique 
sonibwbat  leas  so.  I  have  seen  a  rupture  of  t}ie  external 
oblique  in  »  peeniit  undergoing  fatiguing  practice  on  hori- 
zontal bars,  and  a  nipture  of  the  same  muscle  in  a  woman 
about  forty-five  years  of  age  as  a  result  of  strain  in  lifting. 
The  museleu  heal  in  from  three  to  six  weeks,  n.'^uiilly  leav- 
ing a  depreseion  or  groove  at  the  point  of  rapture.  Hard 
labor,  lifting,  and  carrying  heavy  loadn  are,  of  course,  out 
of  the  question  at  first ;  but  as  strength  gradually  returns, 
*>  even  such  work  can  once  more  be  undertaken.    Incapacity 

Ijbr  self-support,  20  fa  to  :i^%. 
I-  ■  „>.„.„™..,-_ 
When  empty,  the  stomach  usually  escapes  the  effects 
bf  a  blow  or  kick  by  moving  aside;  but  it  may  suf- 
fer Bcrious  lesions,  as  a  result  of  compression  against  the 
vertebral  column,  in  eases  of  crushing  between  car-buf- 
fers, under  falling  \valls,  wheels  of  wagons,  etc.  The 
_  ieaioD  may  consist  of  lacerations  of  the  mucous  membrane. 
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of  henioiThiige  between  ditlepfiit  lavora  of  tlie  stomach- 
wall,  or  even  of  niptiire  of  tlie  latter,  deiiiauding  ininiu- 
diate  operation.  When  the  nii^n  ia  full,  tlie  mucous 
luemhrane  ia  sometimes  torn  as  the  result  of  comjmrativi-Iy 
Bliglit  injuries,  such  as  simple  coutusiona  or  muscular 
strain  in  lifting,  or  concussion  due  to  falls  from  a  hei^rht 
As  a  rule,  the  stonmch,  iu  these  t^ses,  is  alreiuJy  the  seat 
of  some  morbid  process.  Rupture  of  the  gastric  mucous 
membram-  is  im  met! lately  followed  by  iieniatemesis  or 
bloody  passages  from  the  bowels.  In  cases  of  gastrie 
ulcer  due  to  infwtlon  of  the  injured  mucous  membrane 
through  the  stomach-contents  hemutcmesis  may  occur  as  s 
somewhat  later  symptom. 

Ow  o/omfiution  of  the  ehait  and  glornaek  iftu-  to  a  blow  from  am 
pete.     Beqnels,  olironio  ^utritis,  thickennl   pluura,  anil   pnlmopary 
emptajsenui. 

A.  workman,  Bixty-foiir  years  of  age,  on  (Vtobrr  l.t,   11^92, 
struck  nn  the  lower  anter[iir  Inrdrr  of  thr  ribs  on  the  left  side  hy  » 
wa^a-pole.     He  at  onc«  h«canie  auoomwious,  and  waa  carried  homc^ 
where  he  wob  treated  for  trminLntui  pleurisy. 

1  exnmincd  him  nn  January  'JO,  18!K!,  and  fonnd  him  tobeasnull, 
delicate  man,  who,  however,  stated  that  he  never  was  seriously  iQ 
before  his  accident,  having  suSerMl  only  from  paralyaia  of  the  vgcd, 
cordn.  The  patient  eoinp&ineU  of  attacks  of  nauKa,  poor  ^ipetite, 
And  a  feeliii);  of  pressure  in  i,he  Moroaeh;  hit)  lon^e  was  oMtcid' 
Pnrther  examination  sliowed  a  thickeniii>;  of  the  left  pleura  and  soma 
erophyaamn  of  the  liing^d ;  nlao  U'lideniiMA  on  pressure  in  Ihe  region  of 
the  stomaeh.     Insmsnce  allowance,  7!)^. 

(b)  Traumatic  Ulcer  of  the  Stomach. 

These  ulcers  usually  heal  rapidly,  but  in  some  a 
lead  to  perforation.  It  is  hardly  necessarii'  to  state  that 
perfonitiou  may  take  place  at  the  site  of  a  iiontraumntitlf: 
ulcer  iu  cases  of  tmumatism,  thereby  entitling  the  patient 
to  receive  insurance.  The  cicatrix  left  aficr  healing  i^ 
com))let«d  causes  no  afk'r-trouble  in  favorable  cases,  bal 
occasionally  proves  to  be  the  starting-point  of  a.  carci< 
nomatons  growth. 

Weak,  anemic  individuals,  particuhirly  alcoholics,  an 
predisiK)sed  to  giLstric  nicer. 


Tlie  patient  hIioiiU  be  ordertd  rest,  possibly  in  bed. 
tThe  iiisuratu'C  ulldwaneu  may  (.qiial  100  J^, 


CANCER  OF  THE  STOJfACff. 


(c)  Carcinoma  of  the  Stomach. 
Reference  has  just  been  nmde  to  the  origin  of  oarcino- 
P]nata  at  tlie  site  of  gastric  ul<»>r8.  Carcinoma  seldom 
■  OOcufB  in  cunsetjtience  uf  a  einglc  traumatic  insult,  but 
Eis  usually  the  outcome  of  constant  irritation  of  the  scar- 
If  the  mucous  membrane  is  already  unhealthy, 
tiiowe\'er,  it  is  also  possible  fur  a  nircinonia  to  develop 
sfter  a  single  injury.  The  underlying  cause  may,  for 
instance,  be  a  chronic  gastritis ;  the  immediate  cause,  a 
traumatism  that  produces  a  laceration  uf  the  mucoua 
membrane,  leading  successively  to  a  gitatrio  ulcer,  a  cica- 
trix, and  finally  to  tlie  development  of  a  carcinoma.  The 
cases  of  traumatic  carcinoma  that  have  come  under  my 
observation  occnrreil  in  individuals  between  forty-five  and 

» fifty-five  years  of  age,  all  of  whom  sutfered  from  ehrouic 
Ipstritis  due  to  iitcoholisui. 
^  The  etiolf^ic  connection  between  traumatism  and  carci- 
noma most  be  clearly  proved  on  scientific  grounds  ;  it  will 
not  do,  for  instance,  to  try  to  connect  an  iiiflammatiou  of 
the  eltww-joint  or  a  wound  of  the  head  witli  a  primary 
carcinoma  of  the  digestive  tract  of  sul)se(juent  develop- 

^Lsient.      In  respect  to  this  point,  see  also  the  opinions  of 

^K^honbom,  Senator,  and  Reavers,  published  in  the  official 

^BvGports  of  the  State  Insurance  Bureau. 

^^K      One  af  carcinoma  of  the  atomarh  (Ae  detrtopmeat  ofiehieh  teas  inntewrf 

^^Bky  ■■>*  oandra/.     Fatal  lennination. 

^^E,     A  OKpcnter,  firty  yiiat%  oT  OfK-  tell  tniiu  a  IiFight  of  about  two 

^^^^wtotira  on  July  9,  1Si)8,  sustaining  a  fmctore  uf  thr  riKht  acapDla  ooni'- 
plitBted  by  amctiminn  of  the  brain.  He  vim  tTeaif<l  tor  a  month  or 
more  in  tlur  hoiqiilal.  I  exitminnl  him  nn  NDveiQ))er  2,  1898,  and 
tODiid  him  to  be  a  nither  large,  thin  man  of  niukly  appearance.  The 
spine  of  the  right  scapula  was  dixlinotty  thickened,  nnd  the  right  arm 
conld  not  be  raised  above  a  level  with  the  shoulder.  He  wns  treated 
clitli<nl1,v  by  nimnx  of  exercises  o(  the  right  ehoulder,  (>n  Peixmber 
2i),  I'''.)?,  be  ilid  not  Appear  at  (be  clinic,  and  h'hh,  therefore,  visited  at 
his  home.     He  was  found  to  be  Buffering  from  gaatric  diBturhaneea, 

but  bad  no  fever.    Be  stated  that  be  hiid  noticed  B  Ion  of  appetite 
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autl  rujiid  loo  of  ntrength  ever  since  his  nocident,  and  tlint  be  was  [i . .  _ 
ously  quite  healthy.  He  conleesed  to  haiiug  drank  a  niodenite  umoimt 
o[  whisk;  daily  and  b)  hAving  eaten  irre^lBTly.  Hemal^nivsiB 
ocmirred  on  Jannwy  18,  1899,  when  he  was  token  lo  tlii'  ItoBpital  on 
acooimt  of  a  tumor  (if  the  stomach.  He  died  there  soon  aftrrward. 
Aatopsy  showed  a  oureiooma  of  the  sbimach.  Thi;  tniumatic  etiul'igy 
wa8ttdmitt«d. 

(d)  Nervous  Dyspepsia. 
Reference  is  Iii-rc  iiinile  tt>  this  affeotioii  for  the  reason 
tluit  we  ofk'ii  meet  witli  it  aa  a  symptom  of  aet^ideiil-neu- 
rosis,  and  that  it  very  frequently  calls  for  treatment.  Id 
atldition  to  other  Ireatmeiit,  psychic  methods  are  to  be 
recommendtil. 


(a)  Contusions  and  Crushing  of  the  Intestine. 

The  intestine,  like  the  etomacli,  is  likely  to  t 
injury  from  e.\t«rnal  violence,  such  as  falls,  blows,  or 
kicks,  when  it  is  empty.  If,  however,  it  is  the  seat  of 
typhoid  ulcers  (in  cases  of  walking  typhoid)  or  of  tubei^ 
culur  ulcers,  rupture  of  the  mucous  membrane,  or  even 
perfonitiuu  of  the  intestinal  wall,  may  easily  occur. 
The  inteslini!  may  be  ruptured  in  healthy  peraons  by 
crushing  of  the  abdomen,  due  to  beiiif;  run  over,  eanght 
under  fulliii);  buildings,  et<;.  This  lesion  is  more  likely  id 
occur  when  the  intestines  are  filled.  The  most  frequent 
traumatic  causes  of  intestinal  rupture  are  kiiiks  and  vio* 
lent  ooDcussion  consequent  upon  falls  from  a  height^ 
Rupture  may  occur  at  the  time,  or  gangrene  may  net  in  ^ 
the  point  of  injurj-,  leading  to  (wrforation  several  day( 
later.  In  other  cases  the  lesion  in  the  mucous  mombrann 
is  in  the  process  of  healing,  when  ]>eristalsis  or  eomo 
movement  on  the  [tart  of  the  patient  causes  tVic  weiik  spt " 
to  give  way,  and  a  jierforation  results. 

If  the  accident  docs  not  cause   immediate  death,  the 
patient's  life  may  be  saved  by  operative  interference.     An 
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instance  of  thiij  kind,  including  a  dcscriptioD  of  the  ser^uels, 
will  be  found  among  tlie  illustrative  cases. 

Minute  openings  in  the  intestine,  several  millinieters  in 
length,  may  heal  without  difficulty  ;  even  if  there  is  an 
escape  of  intestinal  contenb^,  these  openings  may  become 
encapsulated  and  recovery  may  take  place.  Internal 
ruptures  are,  therefore,  not  necefisarily  fatal  accidents. 

(b)  Wounds  of  the  Intestine. 

These  occur  in  caw.-s  of  fracture  of  the  ribs,  vei-tebrte, 
or  pelvis,  the  sharp  fragments  piercing  the  intestine  j  or 
they  are  produced  fmm  within  by  the  aetion  of  foreign 
bodies  that  have  been  swallowed.  The  <mly  hope  of  re- 
covery lies,  as  a  niie,  in  irainwliatc  oiRT.ition. 

(c)  Intestinal  Stenosis  and  Occlusion. 

Stenosin  of  the  intes*tiiie,  up  to  wjmplete  oeclusiou,  may 

occnr  06  a  result  of  trauniiitism.     Among  the  direct  causes 

are  foreign  bodies  in  the  intestine,  cieatricial  Btrictnres, 

and  incarcerated  hernias.      The   first   aim  of  treatment 

I   ritould,  of  course,  be  the  removal  of  the  wiuw. 

(d)  Traumatic  Peritonitis. 
Iiesions  of  the  peritoneum  are  invariably  accompanied 
by  more  or  less  extensive  lacerations  of  the  omentum  and 
of  the  vessels  that  it  contains.  The  injury  and  the  sub- 
sequent hemorrliage  are  followed  by  a  peritonitis,  as  a 
I  result  of  which  the  extravasated  blood  may  become  en- 
capBulated,  forming  a  hematocele.  The  peritonitis  in  it- 
self is  rarely  of  a  very  serious  nature. 

Hermes  mentions  the  case  of  a  man  who  fell  on  a  beam 
'  from  a  height  of  one  story,  striking  upon  the  alxlomen, 
"tiiereby  causing  a  complete  laceration  of  the  omentum 
between  its  middle  and  lower  thirds  and  almost  entvTeVj 
!; separating  the  small  intestine  from  its  mesentery.  '\\v\«\». 
hA^ribesan  interesting  ease  of  inearceration  ot  a  c«A.  <^X. 
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small  intestine  in  a.  t«?ar  in  the  mesenterj,  occurring  ii 
niiin  who  hail  IfUped  acn>88  a  ditch  with  the  aid  uf  a  pole., 

Tlie  i)eritoniti.»  may  iLssume  a  suppurative  charaotcr  ia 
consequence  of  tlie  passtige  of  infectious  hacteriii  either 
through  the  uninjured  iutestinal  wall  or  out  of  the  blood- 
vessels in  which  tliey  may  be  circulating. 

Traumatic  peritonitis  of^n  leads  to  the  formation  of 
adhesions  with  neighboring  oi^us;  the)ie  are  likely  later 
on  to  give  rise  to  rather  severe,  ill-delineti  pains,  often 
ascribed  to  hysteria  or  to  simulation,  or  set  down  as  "  colic." 

Carcinoma  of  the  peritoneum  is  usually  of  melastatio 
origin,  the  primary  focus  Ix'ing  .seated  in  the  stuniiieh, 
liver,  or  re^itum,  etc. 

Case  of  prrilsphiilit  following  terrrr  cntthing  of  the  abdotnm.  Se- 
quel, recovery,  with  ]>ersial«DFe  oF  various  syiupttitiiR. 

A  wurkman,  thir^'-three  years  oE  age,  was  injured  in  Novemlxu*, 
1887.  by  a  roil  falling  on  the  riKht  side  of  hi»  abdomen.  He  wai 
treated  in  the  hospital  tor  a  nnuiber  of  wivks,  and  mon  afler  his  di» 
charge  was  readmitted  on  aroount  of  a  peoea  absn^aa.  I  Fxomined 
him  on  October  27,  1888.  I  found  him  to  he  a  man  of  middle  siw  and 
vifpjroos  build  ond  of  rather  pale  complexion.  He  complained  of  ab- 
dominal pain,  of  severe  constipation,  Bometimea  lasting  tor  eight  dajt 
or  longer,  and  ot  a  Berne  of  weight  in  the  right  leg.  At  tlie  lower  put 
of  the  aliiomen  on  the  right  side  nf«  situated  a  flat  tumor,  about  tbe 
size  ut  the  ]tBlm  ot  the  hand,  slightly  raised  above  the  level  of  the  ma- 
rounding  tisnie.  The  whole  right  Hide  of  the  abdomen  was  wnsiUve 
t»  preonire  and  the  right  lower  extremity  was  (tnnlleii,  tiie  rironinto^ 
eo«!  ot  the  thigh  being  three  i.'enliinetviK  greater  tlun  that  ot  the  left- 
He  wm  DtQrtit  alloH'nl  full  immmnce,  whioh  was  rtdnoed  inaLxmontha 
to  50$^,  and  in  two  years  to  20%,  At  the  time  of  the  last  examin*- 
tion,  early  in  the  year  l^fH),  the  tumor  in  the  ritilit  side  of  tbe 
olxlonieii  hiul  iliRapiieured  and  the  swelling  of  the  right  thigh  bad 
diminished. 

|e)  Laceration  of  the  Thoracic  Duct. 
In  his  "  Manual  "  Thiem  cites  a  case  observed  by  Man*! 
ley  couccniing  a  niiiu  thirty-five  years  of  age  who  i 
knocked  down  by  a  wagon-p*ile,  whieh  struck  him  in  t\H 
abdomen,  one  wheel  [Bissing  over  his  body.     The  injui^ 
was  followed  by  severe  [jain ;   a  tumor  drvclopi'd  tivoi 
Ponpart's  ligaraeut  on  the  right  side,  wliiili  \v;i!i  tap{ied| 
eleven  days  later,  yielding  a  pint  of  a  milky-white  fluicd 
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4.  INJURIES  AND  TRAUMATIC  DISEASES  OP  THE  LIVER. 

Ix-sions  of  this  oiiEMn  niiiy  be  due  to  (iiR^ot  or  indirect 

violence.     Contusion  and  crusiiing  of  the  liver  belong  to 

the  cliLss  of  direct  injuries,  and  arc  met  with  in  imlividimls 

who  have  received   blitws  from  butts  of  guns,  horns  of 

animuls,  or  wagon-poles,  or  who  have  been  struck  witli 

the  fist  or  kicked  by  horses,  cattle,  etc.     They  also  occur 

I  in  persons  who  have  fallen  on  the  altdomen,  or  who  have 

F:been  caught  under  heavy   fulling  objects,   under  falling 

lluildings,  under  wheels,  Iwtween  parts  of  machinery,  car- 

I  buffers,  etc.     Lesions  of  the  liver  due  to  direct  violence 

I  are  not  infrequently  seen  in  connection  with  complete  or 

I  jncomplete  frnctures  of  the  ribs. 

T  Indirect  lesions  are  cnused  by  falls  from  a  height,  strik- 
I  iog  on  the  fet^t,  the  buttocks,  the  back,  or  the  left  side  of 
l<the  abdomen. 

If  diseased,  the  liver  may  be  rupture<l  by  a  slight  degree 
ft'^  violence,  as  when  it  is  the  seat  of  a  hydatid  cyst ;  the 
y  consequences  of  injury,  too,  both  immediate  and  remote, 
Lire  likely  to  be  more  serious  than  in  the  case  of  a  healthy 
Morgan. 

I       The  symptoms  of  iujitries  of  the  Hverdepend  on  its  phy- 
siologic condilion  and  on  the  severity  of  the  lesion  ;  slight 
hemorrhages  or  small  tears  of  the  surface  are  followed  by 
very  mild  symptoms,  or  cause  only  moderate  pain.     Rest 
and  suitable  treatment  bring  about  recovery  in  these  cases. 
L       Rnptures  of  tlie  liver,  on  the  other  hand,  often  termi- 
I  nate  fatally  ver}'  shortly  after  the  accident ;  the  lesion  is 
F'in  many  cases  marked  by  characteristic  pain  in  the  right 
sboiilder.     Patients  who  survive  the  injury  suffer  from 
jaundice,  localized   peritonitis,  or,  less  frequently,  from 
abscess  of  the  liver,  which,  as  it  is  well  to  remember,  may 
remain  latent  for  yeai-s. 

lu  healing,  adhesions  are  formed  between  the  surface 
of  the  liver  and  its  |>eritoneal  coat,  causing  pain,  especially 
on  movements  requiring  considerable  exertion,  on  unusual 
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degrees  of  peristalsis,  or  wheii  the  stomach  aud  intestiuea 
are  fill!  and  heavy. 

la  view  of  the  inability  of  the  patient  to  perform  hard 
work,  he  may  l>e  entitled  to  an  insiiraoce  allowance  of 
from  3:!J^  to  665^.  or  more. 

Carcinoma  of  tlie  liver  is  UHually  a  secondary  process, 
the  result  of  metastasis  from  a  primary  growth  in  the 
Btomaoh,  rectum,  esophagus,  or  intestine ;  in  mre  cases  we 
lind  a  primary  carcinoma  of  the  bile-ducta. 


Direct  contusion  and  cnisliing  of  the  spleen  may  occur 
in  connection  with  crushing  and  fracture  of  the  ninth  to 
eleventh  ribs,  leading  to  hemorrhage  and  laceration,  and 
to  loosening  of  its  ligamentous  attachments,  and  to  gtibse- 
quent  inflammation  of  the  organ  aiid  its  coats.  Occasion- 
ally, a  wandering  spleen  is  ubserveii  after  traumatism.  As 
a  result  of  inflammation,  adhesions  take  place  between  the 
spleen  and  adjacent  organs.  Chronic  liypertn»phy  and 
leukemia  have  likewise  been  observed.  In  eases  of 
malaria  or  leukemia  the  spleen  is  occasionally  ruptured  by 
trivial  accidents. 


Hemorrhagic  and  snppiinitive  iiiuicrcalitis  and 
of  parts  or  the  wliolo  of  the  ••Tff.in  have  been  known  to 
occur  as  the  result  of  a  fall  or  of  lieiug  run  over.  Cyata 
of  traumatic  origin  have  been  obscrvtHt  in  a  number  of 
oaaee,  giving  rise  to  the  following  symptoms:  a  grayish- 
yellow  coloration  of  the  skin,  similar  to  that  seen  in 
Addison's  disease ;  gastric  disturbances,  vomiting,  and 
neuralgia. 


INJimiES  OF  THE  KinSEY. 


Tim  kiciiK'V.s  may  he  injured  hv  diri't't  i>r  iiKlin'ct  vi 
lence.  They  ar<-  most  esposetl  Ut  direct  injmy  from 
bebind,  below  the  eleventh  or  twelfth  rih,  but  may  also 
be  reached  itiiteriorly  or  troni  the  side.  Fracture  of  the 
eleventh  or  twelfth  rib  may  cause  a  direct  lesion  of  the 
kidney,  while  in  case  of  fracture  of  the  eleventh  or  twelfth 
dorsal  vertebra,  or  of  the  first  or  second  lumbar  vertebra, 
the  lesion  may  be  cither  direct  or  indin-ct. 

Contusion  and  crushing  of  the  kidney  occur  in  conse^ 
qiience  of  kicks,  or  blows  from  stick?;,  wagon-poles,  e 
also  in  individuals  who  are  run  over  or  caught  under 
falling  walls,  etc.  If  diseased,  the  kidney  may  be  indi- 
rectly injured  by  falls  on  the  buttocks  or  by  muscular 
contraction — the  lifting  of  heavy  weights,  for  instance. 

The  lesion  produced  by  the  various  forms  of  trauraat" 
ism  mentioneil  usually  takes  the  shape  of  a  laceration, 
accompanied  by  owtg  or  less  severe  hemorrhage  and 
followed  by  licmaturia,  which  is  the  most  striking  symptom 
prodnced.  It  may  appear  at  once  or  may  be  delayed 
until  the  clots  that  temporarily  fill  the  laceration  become 
detached.  In  some  cases  hematuria  docs  not  appear  ;  the 
blood  collects  between  the  layers  of  the  capsule,  giving 
rise  to  inflammation  (traumatic  nephritis),  or  forming  a 
cyst,  or  leading  to  the  development  of  a  perinephritic 
abscess,  accompanied  hy  the  formation  of  calculi  and  the 
atrophy  of  the  kidney.  Injuries  to  the  kidney  are  occa- 
sionally followe<l  by  anuria,  either  of  reflex  origin  or  due 
to  the  fact  tliat  the  second  kidney  is  diseased  or  lacking. 
Albuminuria,  cau.sing  edema  of  one  or  both  legs,  frequently 
involving  the  side  opposite  to  the  injured  kidney,  \a 
another  symptom  of  traumatic  nephritis. 

Lacerations  of  the  kidney  are  not  ncc^essarily  accom- 
panied l>y  severe  symptoms ;  the  latter  may  be  quite 
trivial,  causing  no  discomfort  after  the  first  few  days. 
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Floating  kidney  is  fr«iut-mly  met  with,  es|H>cially  in 
women,  and  may  depend  on  one  of  several  cases:  dimin- 
ution in  the  normal  amount  of  itdipose  tissue  surrounding 
the  kidnoy,  relaxation  of  the  abdominal  walls,  a  tumor 
of  the  kidney  or  neighboring  structures,  or  traumatism. 
Thiem  agrees  with  Cruveilhier  in  explaining  the  trau- 
matic origin  of  floating  kidney  by  tlie  narrowing  of  the 
niche  or  groi.)ve  in  which  the  kidney  rests,  which  takes 
place  as  the  result  of  external  violence  or  di'iionds  on  in- 
ternal causes.  Blows  from  Iteliind  and  fr<ini  the  gide  or 
falls  on  tlie  alKlomen  or  against  sliarjj-edgcd  objects 
have  the  effect  of  forcing  the  lower  ribs  toward  the 
spine,  thereby  narrowinf;  the  kidney  groove.  Muscular 
omti-ftction  mar  act  similarly  on  the  ribs,  as  when, 
aflcrslippitig,a  [lerson  tries  to  regain  his  equilibrinm,  and 
in  so  doing  involuntarily  contracts  certain  nniseles' — the 
quadratus  himbornm,  the  erector  spinie,  and  the  abiiominal 
muscles.  Continuous  attaeks  of  coughing  also  reduce  the 
size  of  the  groove  containing  the  kidney,  wliieh  explains 
the  appearance  of  floating  kidney  siilwetiuent  to  heavy 
lifting  or  to  other  work  requiring  severe  eserlion  during 
which  n  pnilonged  attack  of  coughing  occurred.  The 
condition  i^f  further  favored  by  lonlosig  of  the  spine, 
which  itself  may  \w  of  truuniatic  origin. 

The  symptoms  of  floating  kidney  are  of  a  kind  usually^  ' 
n^rded  as  hysteric.  They  consist  of  anesthesia  ami  hy-  | 
peresthesia  of  the  mucous  membrane  of  tlie  bladder ;  pain 
in  the  lower  part  of  the  back  and  in  the  loins  ;  difiturb-  I 
ances  of  digestion,  which  may  be  due  to  pressure  of  the  | 
displaced  kidney  on  the  dno«lenum  ;  and  jaundice  canaed  j 

I  by  pressure  or  tension  on  tlie  common  bile-duet.  If  the  ' 
pedicle  becomes  twistetl,  there  may,  in  addition,  he  urio-  , 
ary  disturbances,  albuminuria  and  fever,  ami  oven  hydro-  j 
nephrosis. 
The  symptoms  ciui  he  relieved  by  a  suitidile  al)dominsl  | 
bandage  or  can  be  cnreil  by  surgical  interlercnce,  withtbe  | 
object  of  Sx'wg  the  displaced  kidney  in  position. 
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Traumatic  hydronephrosis,  in  midiii.m  to  twisting 
of  tile  ki<luey  jietlieie,  may  bo  duo  t»  otelusiijii  of  the 
ureter  from  the  followmg  tjauses : 

1.  Traumatic  stricture. 

2.  Presence  of  u  uoagiihim. 

3.  Impaction  of  a  renal  caleiilii.-J  Imweiio'l  from  tlie 
kidney  by  traiimiitit^ni. 

4.  Com|irossion  from  hemorrhagic  extravasation  or  by 
tumors  of  the  ])eritoneimi  or  ureter. 

Perinephritis  Hometimcs  occurs  as  a  s«]uel  to  a  hemor- 
rhagic extravasation  at  the  point  of  injury,  which  subse- 
qnently  be«ime  infected.  Tlie  abscess  either  points  below 
the  twelfth  rib  or  breaks  through  tiie  trigonum  of  Petit, 
or  it  (iescends  into  tlie  pelviii  or  inguinal  region,  to  appear 
as  a  psoiis  abscess. 

Penetrating  wounds  of  the  kidney  cause<l  by  pointed 
instrtiiiienis  nmy  run  a  very  favorable  coui-se  if  surgical 
aid  is  at  once  summone<l.  In  one  case  of  my  own  (men- 
tioned among  the  illustrative  cases)  the  patient  was  able  to 
resume  regular  work  alxnit  three  months  after  the  injury. 

The  rate  of  insurance  fo  he  allowed  for  tiie  various 
injuries  of  the  kidney  and  their  sciquels  de|»endB  on  the 
severity  of  the  symptoms  in  the  later  stagej*  of  tlie  injury  ; 
tlicse  may  Im?  so  slight  as  not  to  interfere  in  the  least  with 
work  or  they  may  incapacitate  the  patient  to  a  large 
degree. 

Carcinoma  of  the  kidney  occasionally  develops  after 
traumatism.  In  a  (tase  of  I>)wenthal's  citwl  by  Thiem, 
in  which  the  etiologic  relation  wan  fully  established,  death 
occurred  seventeen  years  alter  the  accident. 

The  insurance  allowance  for  the  loss  of  one  kidnev  by 
operation  is  from  3.3 J  ^  to  50JiJ, 

Cant  of  JloeliBg  kldneg  foUnmnij  ainlwiion  of  Ike  baek  and  "  lorr-mliim 
^B  ef  the  kidneg."  Sequel,  decided  inipnivi^nifiit  and  complete  cu|KK'ily 
^L '  Ibr  wIf-«np)iort. 

^H  A  maaon,  twenty-flevEn  TcaTs  of  nge,  on  AniiniHt  30,  1^93,  fell  aaH 
^^r.  Btmck  Qie  right  side  uT  tii^  btick  UfniiiL't  a  i)niiecUnti,me>N  ol  %\asr 
^^^  tfdDc    Hematuria  ia  sail]  to  iiave  occurred  iiaiae&urie\y  ^\ex>ii«iA.> 
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Examination  a  Few  weeks  later  showed  a  floatia^  kidneji  n 
»iile.  The  syiiiptoinB  were  pnin  in  tiie  Iwck  ftrnl  abdiinien,  nanaea.  U 
aheence  of  kidnev-dnllnese  ud  the  right  side.  Uu  OcUiher  11,  IIKM,  H 
floHting  kidney  had  disappeared  ;  the  patient  won,  therefore,  deo' — 
capable  oC  iieU-mipport. 

Crue  ofntplurf  of  the  kidney  due  to  a  fall  from  a  tmffalding.    6eqilf 
hydronephrosis ;  subsequent  improvement. 

A  carpenter,  twenty-six  yea™  ot  age,  fell  bBokward  from  a  st 
ing  nine  feet  high  on  Angiist  28,  1^.     He  Hustained  ii  eontUHion  A 
the  luck  and  a  Iteration  of  the  left  kidney,  for  which  he  entered  ti 
hoNpititl  for  treatment. 

I  examined  him  on  Jannary  2t<,  169G.  He  waa  n  anull,  thiok-fle^ 
pate-faued  man.  The  region  of  the  left  kidney  posteriorly  was  dis- 
tinctly swollen  ;  tlie  perciuwion-note  was  tympanitic  and  the  boundft- 
ries  ot  kidney-didlneas  wei'e  extended  on  all  Hides.  Albumin  n-aa 
present  in  the  urine.  The  pntient  was  treafitl  in  the  dispensary  anda 
hospital,   and  eiinci'il   i  ni  prove  in  eiit  later  on.     Insnraiiee  allowai 


Lesions  of  the  bladder,  imliKJing  niptun.',  are  md 
with  xs  the  result  ul'  direct  viulence  in  itidividtials  v ' 
liave  been  nin  over,  caiigbt  between  moving  objeets,  i 
fulling  walls,  et*^.,  or  who  have  sustained  a  fracture  of  d  _ 
pelvis,  the  organ  having  been  |norced  by  the  bmken  boiies. 
Indireetly,  the  bladder  may  be  iujiire<l  by  lifting  heavy 
weights.  It  iis  niudi  more  liable  to  suffer  when  fiill  tli&n 
when  empty.  Immediate  operation  may  save  the  patient'n 
life  and  miiy  lead  to  permuncnt  recovery. 

Lesiun.s  of  the  bladder  may  ha  followed  by  catarphi 
inflammsUion.  euleiilnn.  or  polvnriu ;  the  liwt-niinicd  affeo 
tion  i.-^  i-sp('ci;illy  biLrdcii>niiii''to  ;i  w.irlviii^'-iiiiiii. 

Crushing  of  the  testicle  nmy  l.c  l*Mllu\vcd  l>y  hydro^ 
cele,  hematocele,  or  suppurative  orchitis.  11'  a  hydpc 
cele  is  already  present,  the  injury  is  likely  to  c; 
eidemble  hemorrhage,  which  is  best  treated  by  operatioil 
although  good  results  may  also  he  obtained  by  elevatiof 
of  the  thighs,  rest  in  lied,  and  the  applieatioii  of  c 
presses.  A  suspensory  blindage  should  snbsetpiently  li 
worn  for  some  time. 
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Cutaneous  wounds  of  the  testicle,  il'  [>i'»|K'rly  imitctl,          H 

Ileal  quiokly  and  fompletoly.     Uiilus,-  iiiHuuiwI,  a  hydro-          H 

rcle  iif  moderate  size  usually  causes  no  trouble  wliatevcr,          H 

nn<l  its  presence  does  not  neeei^                                                   ^| 

sirily  iiiterlero  with  hard  work. 

m 

"P^*           W^M 

Ill  e.-itiiiuiting  the   insuraiiet'  wo 

T        /» 

■ 

slioidd,  therefore,  n<it  allow  \\\^]\ 

i     ^  *w 

1 

rater!,  uidi'ss  signs  of  inHaiiiniii- 

K    :'       J^ 

ti'>u    UR'    found.    !.iu!    if   SI.,    sve 

/N    1    /\ 

should  treat   lh<.  .■niMlili.,,,. 

•     ' ^     -^      1 

The  loss  of  one  testicle  i."  uf 

no  s[M?rLitl   irii|»irliiiiee  so  long  as 

1 

the  otlier    U    liiiillhv.      The  Iws 

■ 

ofltofh  testi.-lcs  imt'oulydwlroys 

1 

the    jx)wer   <if   pnx'ixiition,    but 

entails,  in   addition,  a  series  of 

nervous   syniptoms.     An  aliow- 

aiiec  of   TM'/t,  is,   therefore,   frc- 

qneiillv  juslifiwl. 

Tuberculosis  has  been  known 

r^^  W^fm 

todeveloj.  in  oneorl«.tb  tcstieles 

as  the  result  of  cnishing.     Vxv 

i 

these   cases    (.castration    is    indi- 

■ 

cted. 

1 

It    is     r..>as<,ual.le     t..     believe 

that  carcinoma  of  the  testicles 

tranmatism,  but   eaeh  ease  innsl 

be  earefidiy  examined  with  refer- 

ence  to   its  etiologj',  sinee    llie 

disease   is   quite   frequently   ob- 

■ 

served  when  no  history  of  injury 

■ 

is  given.                                                         i,.                                 ■ 

The  strietnres  of  the  nivthni                                                    M 

that  usually  form  after  tr-.iuniutisni  are    likely  tn  tainse           ■ 

dillii'iili  uii'etnrition,  retiniring  tR'atment  ami  iMiHly  nn-           | 

Httiiig   the  ijalient   for  work.     An    insurance   allowance 

15 
1                                                                                                                                              1 

1 

■ 
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PLATE  13, 
Case  of  Acquired  Ventral  Hernia  Intensified  by  Traumatism, 

A  worknutn,  lifty-lhrep  years  iif  nge,  iu  trying 
tmiii  a  maaa  of  tnrth  whii'h  lisil  Inllen  iimiind  him,  Mveriiig  mm  up  m 
his  kne«s,  telt  ialeiae  pnin  at  thv  uiuhilicus,  at  which  point  there  had 
axisted  a  Hmall  heroin  fur  a  long  timii.  The  hernia  ia  stated  to  have 
greatly  incrcaaed  ia  size  after  the  injnrjr,  and  at  t^e  time  at  my  exami- 
nation it  was  alioat  the  xize  of  the  palm  of  the  hand.  Ttie  patieot 
had  a  rather  pniininent  abdomen.  He  complained  of  coutinnal  pain 
in  the  abdomen,  and  Diated  that  he  nns  unable  to  walk  without,  an 
abdominal  bnnda^.  He  also  siiITeTvd  from  pcrioM«itia  iif  Oie  tibiie. 
The  total  ingniance  allowance  ei|na1e<l  .'^O^. 

of  from  25  fo  to  50^  is  frequciitlv  ju.stifiMl  in  these 
cases. 

Wounds  ami  contusions  of  the  penis  mav  give  rise 
to  scars  and  .Ivf.jniiili.-^,  si.iiirtiiiirs  iiiv..lvinfr'a  l.ws  of 
fiiiictioiijil  jMJWcr.  rrrliir.il  stiirlurr,-;  ;il,-iii  occur  ill  thi 
connection.  Tiic  sariic  r-.nu  of  iii.^iiiniiitt!  is  iillowed  for 
loss  of  the  penis  us  for  tbc  loss  of  the  tcstif  I 

Our  nf  aepere  eontmon  of  thr  aMirmfn  and  mplare  of  Ihe  bladiter,  dn* 
lo  the  kieic  of  a  Aorac.    (Fig.  27.)    Followed  by  operation  and  reooveiy. 

A  driver,  twenty-two  years  of  :^,  wm  kicked  in  the  abdomen  by  a 
horse.  He  became  unooiiscioug  and  wna  taken  ut  onoe  to  a  liospital 
and  there  operated  upon. 

1  examined  him  an  March  SO,  1690. 
vigorous  build.     The  sear  in  the  liuea  nl! 

umbilicus  to  the  symphysis  ;  it  was  of  rri'i':it  ,i)i|H':i]-.iiir<' ^imi  wasaen- 
sitive  to  preamre,  an  waaalso  the  oIxIoiik'ii  ['!ir'  jmiiriii  -iiflcrFd  from 
polyuria  (he  was  obliged  tourinatfat  Ic-i.-i  i",iii>  luin-.s  »  day)  and 
oonstipBtioD.  The  left  lower  extremity  \t^-<  R»i>lk']i  iiiiil  cittmstoaa, 
and  tjiere  nae  cyanoais  of  the  foot  and  ut  tbi:  loHtr  part  of  the  leg 
(probably  due  to  preamire  on  the  left  external  or  common  iliac  Tein). , 
The  abdomen  and  the  left  ieg  were  supported  by  bandages.  Fulll 
oapaolty  for  self-support  was  restored  in  about  four  montlw. 

Owe  ofleaUnt  of  the  hladdir  and  vrrlhra.  Operation  waa  followeidbf 
recovery  exoept  for  perHislent  polyuria. 

A  painter,  thirty-live  yeare  of  age.  was  precipitated  from  a  scofbld- 
ing,  the  latter  giving  nay  "■>  April  25,  18U().  The  Iratiolee  an4< 
urethra  were  injured  by  n  broken  lioard,  which  also  pierced  the    ~ 

,  causing  a  lesion  of  the  bladder.     An  oiieration  n 
a  few  honra  later  in  the  hoHpitoI.     The  imtr  left  by  the 
very  apparent;  it  ia  three  oentimeWro  wide,  ratlier  think,  adi  . 
and  filed.     It  ia  alao  senaitive  to  presanre.     The  patient  soSen 


aumatlsm.  ^H 

Lcate  himaeU  ^H 
ig  him  np  to   ^1 

I 
I 
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I  jperaistent  pnlj-nria.     Hiii  ailuwaiice  was  at  flrel  estimated  at  4'>  ',4- ;  Fur 
L'  the  pest  two  years  it  has  betn  *2o^. 

Case  of  aevere  coa/wriim  of  tht  Mrcihra  due  la  n  full.     Followed  liy 
trietare  tuid  olbiuninuriu, 
A  workman,  twent^-flve  yean  of  af^e,  fell  into  a  tretwli  un  November 
"  28,  1893,  snRtaininK  a  mven  contusion  ii[  the  eretbra,  which  re<iairMl 
operation.     Sim*  nrnvvry  he  hna  snllered   from   Stricture,  polyuria, 
and  fmjueat  attacks  ol  albumin  una.     Insuruiive  aElowsnee,  5(J^ . 


9.  HERNIA. 

The  external  protrusion  of  any  part  of  tKe  intestine  out 
of  the  alxloniiniil  cavity  or  its  estrajw  into  another  body- 
cavity  is  called  a  hernia.  The  existence  of  an  opening  in 
one  of  the  walls  bounding  the  abdominal  cavity  in  an  ea- 
sentiul  factor  in  tlie  occurrence  of  u  hernia.  Tlie  opening 
in  the  rauecular  or  fibrous  tissue  composing  die  abdominal 
wall  may  be  congenital  or  acqnired,  or  it  may  be  produeed 
by  traumatism.  Certain  natural  openings  exist  for  the 
passage  of  nerves  and  vessels,  anil  for  the  passage  of  the 
spermatic  cord  in  males  and  of  the  ronnd  ligament  in 
females.  These  openings,  however,  do  not  |)ermit  the 
escape  of  tlie  intestines  unle.ss  for  some  reasi>n  they  be- 
come stretched  or  enlarged.  Subcutflncous  rupture  may 
occur  at  any  point  of  the  abdominal  wall  as  a  result  of 
traumatism,  and  it  is  with  the  hernias  that  originate  thus 
that  we  are  here  concerned, 

Ow  af  Bmtnil  krrniit  ravtrd  bg  falling  from  a  teajfotding  and  wlrik- 
inj  on  tlif  abdomm.     Heqnel,  trannuitic  peritonitin. 

A  painter,  forty-four  yeom  of  age,  fell  from  a  scaSoMiii);.  OeUibcr 
26,  inno,  striking  un  the  nhlomen  and  the/ight  hand.  He  suxtained 
a  fractnre  ot  the  right  railius  and  a  severe  contusion  of  the  nlxlomen, 
foltoweil  hy  perihinitis.  [le  was  treated  in  the  liospitol  tor  six  weekx. 
While  there,  a  diagnoeis  woa  made  of  liemia,  which  had  des«'nded  in 
consequence  of  the  tall,  I  examined  the  patient  on  January  'J4,  I8i)l. 
I  found  a  hernia  in  the  linea  alba,  about  a  liand's-widtli  belovr  the 
ensitiirm  cartilage.  It  wan  about  the  size  of  a  HhI.  Prom  the  hemia 
one  conid  traee  a  movable,  rather  thick  oocd,  which  extended  ob- 
liquely acroBB  to  the  lower  bonier  of  the  rilw  in  the  left  nxillnry  line. 
An  inHiimni^  allowance  of  60%  waa  made,  on  account  of  the  pain 
caused  by  stooping  and  l)ecau»c  of  the  inability  of  the  [mtient  t«  lift 
anything  from  the  ground.  The  conuts.'lion  between  the  Ir 
and  the  hernia  was  conceded. 
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itpmber  16,   ^B 


'it  niucu/iir  M 

nge,  stout,  on  September  16, 
alone  felt  au  mtrnw  onttJna 
nnipanicd  by  Ute  aeimtion  S 
it  of  hie  ttbdotiiFii.  On  pxainining  the 
«  uf  a  cherry,  which  protrndcd 


I 


flor  of  tmumnlir  umhiUml  hrruia  due  I 

A  BUitie  jKilinhtT,  flft.v.lno  .vears  or 
lr4ll,  [n  liftinK  a  very  liravy  block  of 
pain  in  the  rt^iiin  of  the  nmbilicDs, 
miniethinfT  liavinx  been  forwd 
latt*r  he  diBeovered  a  soft  tnin 

aguio  every  time  it  wax  piiflbed  haek.  The  phyucitui  whom 
milttd  din^iwetl  ou  umbilicai  bemia.  The  insnnmce  allowanee  wiw 
islitimtrtl  al  10^.  By  the  12th  of  jHnuan-,  181B,  the  hernia  hod  in- 
cresHed  to  ilie  size  of  an  apple.  Since  thai  time  il  has  not  (frown 
larger,  and  ih  held  iNick  hy  an  itlxloniinat  bandage.  Tlie  patient  uoni- 
plainit  of  pninful  itcfecutiiin  anil  obstinate  ennxtipatiiin,  and  of  veitij^ 
on  Btooping.  He  is  nnable  to  lift  even  moderate  weinlits,  and  is  0(.«&- 
sionally  ohtif^  to  interrupt  his  work  on  acraunt  »(  an  ejoicprliatioB 
of  the  ^mptonta. 

doKr  of  tmlntl  hrmia  (ft*TBUi  Hnrir  nihir)  frith  opemNon  am 
quent  fruiurperM  diriirioH  Mween  (Ac  musptei  of  the  ahdominal  mill, 

A  workman,  Nixty  yenn  of  a^,  siuiloinod  a  trivial  uiiituaion-wonnit 
in  the  left  inguinal  fold  and  wan  taken  Ui  a  hospitnl.  While  there  Iw 
wnB  operated  ugton  foraventml  hernia  of  lonxatAndinp,  wliiuh  orc^- 
sinned  respirabtiy  and  dijcentire  disturbaneefi.  After  the  operation  hi* 
Myniptoins  increnHed,  and  he  demanded  conipenHation.  He  stibtie- 
(jucntly  received  an  allouanee  of  30%  from  the  Stjite  Inxnnviiee  Bit- 
'  )n  coughing,  the  hernia  protnuled  throogli  the  interval  betwi 


the  1 


91'les. 


Traumatic  Inguinal  Hernia. 

Inguinal  liornid  is  vorv  fr(>(|iiciitly  socn  in  workiiifj-nicii, 
It  iiBiinlly  occurs  its  a  ^iuglc  lesion,  iiithdu^ili  ilotihlo  in- 
guinal liprnia  may  alsi)  be  met  with.  Aninn^  t\w  Inrge  ntini- 
\kt  of  acqtiirwl  iti^uiiial  hernias  tlmt  I  lmvL>  seen  in  at 
Bwidt'iit-pructicc  of  thirteen  years'  standing  I  have  met 
with  only  thirty-one  cases  of  the  truntnatic  form. 

By  the  term  inguinal  hernia  ive  undpretaiid  the  hemiali 
tumor  that,  «!nterin^  tlie  inguinal  canal  through  the  in- 
ternal abdominal  ring,  remains  in  the  eanal  in  tlie  form  of 
an  interstitial  hernia,  or  e8«i]>es  through  the  external  ab- 
dominal ring  U^  the  Ktirface  of  the  hotly,  either  ap{>eariug 
as  a  tumor  at  that  point  or  pasi^ing  down  into  the  scrotUBl 
to  l)ecome  a  scrotal  hernia. 

Inguinal    hernia  may  he  direot  or  indirect.     In  tbft 
indirect  form,  which  Is  that  most  often  seen,  the  hern; 
follows  the  eiinrsi?  of  the  inguinal    canal, — or,  in  other 
words,  the  cotirsc  of  the  spermatic  cord, — either  remain- 
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ing  ill  tlie  oatial  &s  an  interstitial  iR-niia  or  patisiiig  out  of 
the  external  abdonuual  ring  to  deseeml  to  tlie  scrotum, 
there  to  form  a  scrotal  heniia. 

In  the  direct  form  the  hernia  forces  its  way  through 
part  of  tlie  thichuess  of  the  abdominal  wall,  and  enters 
the  inguinal  caual  on  the  inoer  eide  of  the  epigastric 
artery,  passing  thn>ugh  only  a  part  of  the  canal  on  ita 
way  to  the  external  alxiominal  ring.  Its  course,  tlierefore, 
is  from  behind  directly  forward. 

The  inguinal  canal  may  be  stretchod  and  enlai^ed  by  a 
uingle  traumatism,  i^umetimes  in  consequence  of  a  tear  in 
the  inguinid  ring.  \t»  enlargement,  however,  is  usually 
to  be  ascribed  to  atrophy  of  the  preperitoneal  fat,  occur- 
ring most  commonly  in  old  persons,  as  a  result  of  which 
the  natural  openings  in  the  abdominal  wall  apiK'ar 
stretched.  Folds  of  the  peritoneum  that  have  become 
relaxed  aniund  the  opening  are  forced  into  it  by  alxlom- 
inal  pressure,  and  if  the  intestine  follows  this  peritoneal 
sac,  the  development  of  the  hernia  is  complete. 

The  escape  of  the  intestine  into  the  oj>ening  may  occur 
as  a  result  of  miLscular  exertion,  such  as  heavy  lining, 
or  simply  from  coughing  or  sneezing.  The  process  does 
not  necessarily  cause  [Hiin  ;  on  tlic  coutrarA',  it  otlen  gives 
rise  to  no  symptoms  whatever  and  is  (piite  tuiktiown  to 
the  patient.  This  is  the  rule  in  nontraumatic  eases.  Pain 
is  felt,  however,  in  cases  of  traumatic  hernia  when  the 
inguinal  ring  is  suddenly  stretched  or  torn,  or  when  the 
hernia  becomes  straugidated ;  it  is  njton  these  conditions 
that  comi>ensation  is  mainly  based.  We  shall  have  occa- 
sion to  refer  again  to  this  point.  Inguinal  hernia  may,  as 
alrewly  stated,  occur  on  one  or  both  sides ;  a  double  hernia, 
i  however,  is  rarely  of  traumatic  origin. 

A  hernia  must  be  <listinguisliod  from  a  protrusion  of 
the  abdominal  wall  in  the  region  of  the  inguinal  canal, 
accompanied  by  pathologic  enlargemeut  of  tlie  external 
abdominal  ring,  which  is  seen  on  ejcpiration,  and  which  is 
due  to  local  weakness  of  the  abdominal  wall.     This  eon- 
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X  Cue  of  Strangulate 


A  8tnnpliin.s<)ii  s  iipiHx-iiIipe,  eifili 
beuni  if^HluiTil  aKtraiigi'lul'ii>i><'l'  ') 
he  almuly  nuSereil.  lie  utiH  <i[it'i 
rewivcrj"  lie  cnni]itnined  of  ii  niiirkc 
wid  or  p»in  no  ormglimft  nr  mit-z 
weiglita.  He  nt  first  ri'CeivMl  4(i'.* 
hi  20^.  Coughing  (.itu«il  the  m 
protrude.     The  pnlbnl  wetm  a  Xxa 


tioii  of  tlie  afibftwl  iiidividiial.  Tlic  uttiliule  of  tlii?  Stab 
Insumiice  Buivnu  is  justified  l>.v  iIjc  iiut  timt  tlic  work 
ing  ciui)acity  ol'  a  nmn  wiiii  dt|>(  mis  iiir  liis  liviug  i 
musciilnr  exeitioii  is  iiivarinl>ly  dinunisliwl  ljy  the  do 
scent  of  uii  itiguiiiul  Iiltiiib.  He  is  uh\\pn\  to  wear  g 
well-fitting  truss  and  l«  see  tlmt  it  eoiiHtiintly  retains  thj 
hernia,  not  iiuly  in  \>n\vT  to  avoid  the  sntfering  and  dig 
comfort  consiHjneiit  ii|)on  thede^ieent  of  the  hernia,  but  hU 
to  obviate  tlie  danger  of  JHl^<.sible  strangulation.  The  Stat 
Itisuraiiee  Bure»u  a].<o  takes  the  po.«ition  that  it  is  of  no  rod 
setiuencc  whether  or  not  it  is  jK^^silile  for  an  ingiiiiu 
hernia  to  develop  suddeidy  in  e<inse(|iiinee  of  tmumatisn 

The  rondilions  under  whieh  the  existenee  of  an  amdon 
)iir*tifvLng    indei.iiLilv    are   rL-ciigiiized    aiv,    awordiiig 
kaiiti'immi.  tiir  i-lln'^  iiij. — 

I.    .Vrtiu.l  juvi.l..iils;   suelias: 

1.  Diruel  pin-Meal  violeuec 

2.  Slipping  or  fulling  win 
weights. 

II.  Unusual  exertions  ;  for  e 

1.  W'lrk  that  must  be  done  under  iinusuallv  unfnvc 

abt.'enn.litii.hS. 

'1.   Exfrlion  to  which  the  workman  is  nnaceustomed.    _^^ 

3.  Kxertion  exceeding  the  Hniitsof  onlinnry  industrial 
labor  (nnnsiial  exertion  in  respeet  to  the  age  and  strength 
wf  the  workiaan). 


1  the  hernial  rcjiion. 
lifting  or  liandling  heav^ 


ample  : 


/..«.  A.V.I  KR»<rii" 


HERNIA  AND  INSURANCE.  233 


P  "Ti>  justify  tlif  jKiyment  of  insuraiK't;  i\\v  licrnia  riiitst 
be  developed  siuideiily  nnd  ho  acTOmjiaiiifd  by  intense 
puin.     .     .     . 

"  TLe  sndden  development  of  a  hernia  invariably  causes 
[Klin  of  11  eliiiriictcr  s^o  intense  aa  to  be  almost  unbearable, 
I.' wliieli  llif  all'iTl.'cl  itiibvidiui!  involmitarily  gives  ex- 
[ircsfioii.  ;iiiil  wliirli  .ililiuos  him  to  interrupt  his  work, 
ami  to  t^oii.-iill  a  jjhy.-iriiin  at  once.     .     .     ■ 

"  If  no  priKif  of  this  kind  is  forthcoming,  it  is  to  be 
presumed  that  the  work,  during  the  peribrmance of  which 
the  deticeiit  of  the  hernia  occurs,  furnisheB  tlie  or«>sion 
for  the  same,  but  docs  not  act  oa  ite  oantie,  and  is,  there- 
fore, to  be  regarded  as  the  (musc  leading  to  the  discovery 
of  the  condition,  not  as  the  cause  of  the  hernia  itwlf." 
("Maniiul  of  Ai-cidcnl  Insui-jnw.") 

When  a  li(Tiii:i  liu'driii-s  slrangwlated  as  the  result  of 
]milr»iruiiil  wurk,  (!n'  ai'i'irlfiit  is  entitled  Ui  be  considered 
iw  tlie  n\Wi-  in  tlir  sensi>  of  the  law.  It  is,  therefore,  to 
tile  intere^t  of  thi.'  aiUrleil  iudiviihud,  in  respect  lo  a  sul>- 
setjueiit  applicatiiMi  fur  iiuiciunity,  to  call  medi«d  aid  at 
once,  or,  at  the  latest,  on  the  follciwing  day. 

The  a\'crage  iusurancc  allowance  for  an  inguinal  hernia 
the  retention  of  which  is  satisfiictorily  guaruntcc<l  iiy  a 
IrusR  is  10^.  A  hernia  that  continues  to  be  jiainful  calls 
lor  a  liigher  rate. 

lu  examining  a  «iae  of  inguinal  hernia  the  following 
)>ointH  are  to  be  noted  : 

1.  External  iimitinn  ami  sfriiL-turc  of  the  hernia. 

2.  Condition  of  the  bcrnia!  ii|ii'iiing ;  size  and  e<jndition 
of  the  al)doniinal  riii;r  nr  -il'  llif  iiifiuiiial  eaual, 

3.  Sensitiveness  Id  jiriv-Min'  on  ilioinguinal  canal  oralw 
dominal  ring. 

4.  Reduclbility  of  the  hernia  when  the  patient  Issfand- 

1   '"S- 

5.  Redticibllity  when  the  patient  is  prone. 

6.  Test  of  retention  of  lierniu  by  a  well-fitting  truss. 
ft  7.  Carefid  historj'  in  r^;ard  to  travana^c  on^vv. 


DISEASES  CACSED  BY  ACCIDEXTS. 


PLATE  15. 
C«se   ol  a  LwEe    Abdominal    Hemta  of    the  Right  Slds] 
Occurring  at  the  Site  of  a  De«p,  Funnel-shaped  Scar. 

A  h'td -farrier,  Iwenty-seseii  ytniv  of  agr,  tHliliC'ti-il  lo  drink,  Hprsng 
backward  fmm  an  iruit-nn-  plant  into  a  trench,  slribiii^  un  the  sharp 
handle  ot  a  apade.  The  haDdle  pierced  the  aol«ro-extrrnal  part  o(  the 
right  thigh,  paasiug  under  Poupart's  lif^meDl.  DtKl  omjng;  uut  just 
ahisve  the  anterior  snperior  spine  of  the  ilium.  The  patient  wua  treated 
in  the  hospital  until  DecvnilHT  7,  If'ttS.  I  examined  iiim  on  Janoarf 
6,  If(pI7.  He  WM  a  lurgp,  vigurnus  nun.  In  the  ri}^t  side  ol  the  a^ 
domen  lliere  was  a  laTf^  hrooil,  funnel-shaped  scar,  which  eXtendcJD 
deeply  into  the  tissues.  There  whh  a  wind  smaller  Buar  on  tile  Hjq 
tero-external  axpeft  at  the  Hfcht  OiikIi.  Tlie  left  udc  al  the  abdomeidk 
appeared  decidedly  distended.  The  jatient  felt  well,  tntnirancie 
^owance,  nt  lirHt,  30%.  Abont  six  ntrks  later  1  was  hurriedly  mim- 
moned  lo  the  Iioilif,  itnd  tuiind  in  plutv  ot  the  tunnel-«hnped  war  a 
hernia,  aa  »hown  in  the  illustration.  I  had  reason  to  believe  that  the 
hernia  wax  caused  by  violent  peristalsis.  Ue  complained  of  abdominal 
pain  and  rif  pain  in  the  right  thigh,  which  he  wn»  nnablc  to  move 
freely.  I  ordered  rext  in  bed,  eompreases.  and  auvrai  diet.  The  inau> 
lance  allowance  was  thereafter  revlLoned  at  50%  for  tlu'ce  yeain,  when 
itwaaraiseil  to  100$  on  the  ground  of  acertilicat«  from  an  nflicial 
examining  physician.     The  man  die<l  m  July,  189.1,  of  chronic  — "" 


i 


Femoral  heniia,  although  usuully  ap  acquired  lesioRf' 
may  aim  develop  as  a  rcBuIt  of  tratiniatisiii.  Tlie  insur- 
ance allowaiK'p  is  the  same  an  io  cases  of  inguinal  hernia. 

Unibilioiil  hernia  is,  as  a  rtile,  cuiigeiiital  or  acquired, 
and  is  frequently  observed  in  stout  people  witti  tliick  ah 
dominul  walls.     Ocetisioually,  the  lesion  la  traceable  to 
trauma,  such  an  a  severe  contusion,   and,  as  a   rule, 
the  clas8  of   pi-opic  most  subject  to  the  acquirer)   foi 
An   umbilii^l    hernia  usually  disables  the  patient   to 
greater  e.ttent  thau  does  an  inguinal  hernia,  and  it  isol* 
difficult  to  apply  a  suitable  tnias,  espctnally  in  case  of  si 
people.     Ventnd  or  ga-stric  hernia  also  occurs  in  coi 
quence  of  traumatism,  although  by  some — by  Riime,  fe 
iiistantie — this   is  denied.      WitKcl,  on   the   other  Imi 
asserts  that  one-half  of  all  ventral  hernias  are  of  traumi 
origin.     The  jiossiliility  of  their  development  after  ti 
laatiain   is  proved  by  a  uuinber  of  my  own  cases. 
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symptoms  urL-  pain  in  tlie  stomach,  iudigestion,  rcspiratoiy  ' 
disturbaDces,  ett'.     TLe  patients  are  unable  to  tarry  heavy 
loads,  and  should  lie  prohibited  from  doing  liard  work, 
Insurauee  uUowanee,  3;JJ^    to   50JJ£.     Ventral    hernia 
may  ap[)ear  l)elow  the  rt^ion  of  the  stoniaeh  ;  it  gives   1 
rise  to  pmetictilly  the  same  symptoms  in  all  situations. 

Oar  of  IrautHOlir  inguiiuil  hmiia  of  Ihr.  irfi  side. 

A  hod-carrier,  twenty-one  yeaia  o!  uge,  when  carryinp  a  hod  Fnll 
of  lime  on  hin  lett  nhonliler  km  about  to  Htep  rnmi  a  laddT  tu  a  mtJ- 
folding.  At  Uiat  moment,  when  his  right  toot  was  already  on  the 
scaSolding,  and  aa  he  woa  about  to  lift  hie  left  from  the  last  rang  of 
the  ladder,  tile  latter  dipped  toonetiide.  ThncauaedaBiidden  strain, 
immedial^ly  followed  Ijy  intense  pain  in  the  left  inguinal  r^an. 
Medical  aid  was  at  once  obtained,  and  an  inguinal  hernia  was  diag- 
nnaed.  Tlie  treatment  consisted  of  rent  and  the  snlneijiienl  wearing 
of  a  trass.  When  I  exaiuined  the  patient,  I  found  a  small  hernia  the 
NW  of  a  walnut ;  un  palpation,  the  exterunl  abdominal  ring  felt 
notched,  and  naa  very  tiensitive  to  prewure.  The  patient  was  allowed 
20^  iJisanuK»  on  the  gruund  of  the  eensitiveneae  of  the  leeiun. 

[The  attitude  of  the  German  hiw  in  disregarding 
the  predispoisition  to  heniia  and  in  granting  indcnmity 
when  hernia  directly  follows  traumatism  in  the  hernial 
region  ia  judicious.  Although  it  is  tnie  that  a  trau- 
matic protrusion  of  tile  gut  rarely,  if  ever,  occurs,  except 
iu  tlie  case  of  wounds,  without  a  eongenital  or  acquired- 
weakness  in  the  hernial  region,  it  would  he  going  mther 
beyond  tlie  mark  to  insist  on  this  jHiint  iu  awarding  dam- 
ages. On  the  other  hand,  there  is  no  doubt  that,  in 
this  country  at  least,  fully  developed  hernias  art  otlen 
allf^;ed  to  be  the  result  of  an  aceident  when  in  reality 
they  existed  before  the  accident.  To  obviate  tills,  many 
corporations  now,  before  accepting  candidates  for  em- 
ployment, insist  on  their  physical  examination  with  espe- 
cial refereuee  to  the  various  heruial  regions. — Ed.] 
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.  INJURIES  AND  TRAUMATIC  DISEASES  OF  THE 
UPPER  EXTREMITY. 

I.  THE  SHOULDER. 

Rmarkti  an  the  Funliion  aj  Ihr  Sheolilrr. — Altlioagh  onlj  «  viry 

limited  dtgrn!  of  motion  is  poHsibIt!  eX  the  acnmiiuGluvirutnr  nrticnla- 

tion,  tbe  lutter  asBiHta  Uie  ahuulder-joiut  in  tbu  elevatiou  of  tlie  arm 

above  the  horiioDttil. 

Ttie  shuulder-juiiit  is  a  buU-Miid-siickf  t  joint,  and  allows  nt  rotation 
aronnd  numerous  tues,  all  of  wbicb  erum  one  another  at  one  point. 
This  joint  conseqaentiy  enjoys  a  wide  mnge  of  motion,  which,  liow- 
ever,  in  to  n  certain  ext^'nt  limited  by  Ilie  anatomic  relations  of  the 
aboiilder,  in  porticulaT  by  thnse  existing  lietwcen  the  shouldcT'joint 
and  the  Bcmniion  prDce«». 

liie  head  vH  the  humerus  is  held  in  its  socket  by  Btmospheric  pics- 

— e  and  by  the  deltoid  nmscle,  assisted  i)y  tlie  supraspinatnii.     The 

'    of  the  joint  is  very  thin,  and  ifi  t«i  relaxed  and  nxiniy  to  be 

ice  in  this  respect.     With  the  ami  hnu^g  by  the  side  the 

r  part  of  the  ca^ale  is  reltuied  and  folded  on  itself;  it  bvcorocB 

K  when  the  arm  is  elevat«d,  while  thn  upper  pnrt  of  the  capMile  is 

eby  relaxed. 

The  action  of  the  mDBelesissiiTiii'uljiil  OilTr-ii'iil.     When  tbe  ami  is 

z  down,  the  deltuid  and  !.i]|pi.i-|piiii(Mi-  ,iir  |iui  im  tbe  stn'tch, 

U  the  foreami  is  at  the  huiiii'  i  ir^n-  i'\(i  jirlr  il,  \\ii-  trin'pnmid  the 

IT  mnscl  ex  are  relaxed.     Mln^n  tin  jim  I-  nMsnl   lua  level  with 

e'lihonlder,  the  dHluid  and  supiiu'iiiiiiiiiiKHtvl'ouiid  to U^ eiinlntcted, 

.1  ->. .  -^,.|.p^  „,||]  iKYijiiiiar  niusi;]™  uTO  put  ou  the  Btrcl<'h.     Furthw 

iif  llii-.i''  iKiints  would  exceed  the  purpose  of  these  remarks, 

imply  to  inilicnte  in  brief  tbe  pueilion  of  the  mtisuliit  in  the 

ittitiidi-.s  i>f  the  Ethonlder. 

'jHw  arm  can  be  elevated  at  tbe  shoulder- joint  until  the  hunierus 

,  in  contact  with  tbe  acromial  proccn ;  the  angle  tlins  formed  is 

|]r  one  of  ninety  degrees.    Fnrther  elei-ation  is  aecompli^died  by 

B  of  the  scapula,  while  the  outer  end  of  the  clavicle  moves 

I  and  npwBid.     The  arm  can  not  in  all  cases  be  raised  to  tbe 

d  witbont  rotation  of  the  Hcapula.     According  ta  my  ohterva- 

lUfVa  working-men  between  tweuty  aud  thirty  years  of  age,  the 
litmia  nmally  called  into  play  when  an  angle  of  from  seventy-flre 
Enp^^'five  dewrees  is  reocih^. 

Theorm  if  iiiiwil  ttia  level  with  the  kIi'miMi  I  '■■■■  !l"  ili  :i'>ii|,  itided 
fay  the  mi[ira.i]iiiiiinis,  tbe  latter  port  of  tin-  d.  <    '  '         .ni-iim- 

fitdicd  with  ilii'  .'isiktance  of  tbe  serratus  m  .      i  :  i    -  .!■  !us  tbe 

tawrr  angle  ol  \\u-  -(.'hjiuIu  slightly  fornjii'l ".  ..i  i|    tunli'  Ibe 

^H      ^uMJns either  IikUU  t1)r  iiiiguT  [hirt  nf  tin-  ~^',i)<liIii   liniili    m  [Hisiliun 

^^Wmtrait  towani  Ibi'  r-ymv      Tins  imi.^.-  i \„»  ;,(   ili,-  urn.mio- 

^■yhriraMrwtionlati'm.  AiioKlini:  In  c^Tipp,  ih,'  ;u-iii  \-j\  tlip  >vinie 
^■K»  Aawn  alighllv  lor>iiinl  l.y  thr  luciw  „iid  ihc.  om-.i.nliwbinlis, 
^^BmM.  UMrefore.  iiiiihI  iiJ.4>i  )«■  \:<»\Mti<.-ti.t\  to  tiiki'  loirl  iji  the  elevntion 

^ i^ 
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ol  the  iinii.  KlcviitMin  ot  the  anii  alutvi!  tlie  lioriznntul  lakes  plaw  t 
a  oiiisiderable  liitent  at  tlie  ncromiuclavii'uiur  articulaliuu,  Ihc  wro- 
miiil  end  of  the  clavialc  beiiif;  dmwn  biu-k  liy  tlie  trapeEius,  while 
the  Hermtua  ni^^oa  dmws  the  scnpula  lorwnrd  anil  rotattn  it  upwanl. 
The  inferifM:  Aiiglu  oT  ttie  wupnia  is  thereby  iiinde  t«  move  from  bchtiid 
lorwanl  in  a  circle  the  convexity  of  which  in  ilireotnl  ilownward. 

The  Hnal  elevation  of  the  arm  to  a  vertknl  poaition  Li  extviit^I  at 
the  BtemoclaviciUar  artkmUtion;  the  elavirle  rotates  in  its  luiig  axis, 
ao  that  the  anterior  margin  comes  to  be  directed  upward. 

In  rwMinf;  the  arm  atmve  the  horiauntal  the  traprziiiB  ix  BwiBtml  by 
the  levator  aiitp>t>  acapnia:  and  the  rhomboid  mnsdua,  espwially  the 
ifaomboidens  minor. 

The  ann  is  clevati-d  antcriiM-ly  hy  the  trnpezins,  the  levator  angnli 
aoi^nilfe,  and  the  pectoralia  major  (aildiiction),  the  Bcapuht  being  ro- 
tated at  the  aiuue  time  b.v  the  MTnititx  muf^ns. 

The  iihiHilili  1  a-  ii  Mlmlr  i-;  r.iiwil  by  tbi-  levator  anguli  wnpulieand 
the  iip|K-r  Jim  I  itmlilli'  liln]-.  nf  [In-  i  r.i^R'/iim,  aided  in  certain  ooaut  by 

the  HterrifK'li'Ml ;i~l->iil      'VU>  ^fi'iuMir  im  a  whole  is  deprncied  by  ile 

ownweiylii  ,  ilir  |irii.>i,ili--  uiiinji-  ,mii  the  Bnbclnvinn  museles  may 
alflo  l«i  <silii-»l  iiiii>  |iU.\.     Ii  i-i.iiLiiil  fiinvnni  by  means  of  anterior 

rcitutiotl  uf  the  »i':ipuLi  iind  Mi^'  :>ri<iiMi<K'1.n  K'IiIiii'  jiiiiit^  tlie  m 
being  pnidncnl  by  the  »(-tiiiii  nf  iln'  -ri  i.ii  u-  iiiji<;iiii»i,  by  the  anterior 
GberH  of  the  trapCKiiw,  «i«i,  <1miiIpiI<-~.  ^.l-.!  liy  ih,.  pecbiralis  minor. 
Dnring  thin  movciuent  the  liliki  111:11  liiii  nt  ili.-  ■;i-:i])iila  ia  drawnaway 
from  the  apine.  In  earri-ing  tlic  shoidder  liiK^ivatyi  the  inner  mar^n 
of  the  80Bpnla  approaebeit  the  xpine  and  the  acromioolavieular  joint 
moves  Inekwanl.  Tlw  miiacles  conwrned  arc  the  middle  and  interior 
flbera  of  the  trajieziiis,  the  rhomboidei,  ami  tlie  latianmos  dotsi. 

Limitation  or  iom  of  the  functional  action  ot  the  shonldcr-joiDt  ii 

1.  Primary  cansts,  consisting  of  palliologic  prooegeee  orchun§;M  in 
the  dioulder-joint  itoelf. 

2.  Stoonilarv  cfiiirwm,  iiiiisisting  of  pathologic  conditions  of  « 

Ns,-~  iiii'iiiili'  nciutoand  (ihronif  inthunmations,  ndhe' 
.  :iiik\  lipsi~.  (laralyses  ot  the  nerves  and  miiaoles  ol 
the  joint.  n-lu\jiliiiPL  <p1  tlji-  iii]»ule  ( locme-jointolneiw ) ,  etc.  To  tlie 
secondary  ciiii.v.'.-  Iifl.iiy^  Liuitiicial  wlhissiona ot  neigh lioritig Rtruotuns; 
fixation  of  ilic  lii'iul  uf  tlie  biimems  in  a  position  of  snbluxation  after 
tmctiire  of  tlie  latt*T,  acnompanied  by  du^ptaeement  ot  the  broken 
ends;  diBplacenient  of  tlie  shoulder-joint  in  winseiiueni*  of  fracture  of 
the  clavicle,  (acapnia,  or  elbow-joint;  central  paralyaea,  et«. 

8latiiiie». — The  following  scctiong  are  bAHed  on  an  experience  with 
IffTl  injiiries  of  the  upper  extremity.  Of  these,  the  tihonldcr-joint 
WM  involved  in  31-.!,  the  ami  in  lltT.'tlie  clbow-jolnt  in  103,  the  fore- 
'n'261,  the  wrist  in  87,  and  the  band,  including  the  fingein,  in  731 


I 
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niSEASKS   CAUSED  BF  ACCIDENTS. 


I.  ContusIonB  of  the  Shoulder  and  Shoulder-jolnt. 

Semarks  Regarding  Examiiuitiort. — In  examiniug  n  patient  we  slinald 
b^n  b;  a  careful  inspeetioD  of  the  effected  slmulder,  comparing  il 
with  the  noniuil  side  :  llntt  with  the  wins  hanging  down,  tlicn  held 
level  with  the  whonlder,  and  Bubseqiiently  in  other  positions,  care  beiiw 
taken  Ihitt  the  arms  exoetly  iwrreapond  in  poallion.  The  anttrior  and 
posterior  aspects  iif  the  shoulder  iind  the  pwitiou  of  tile  clavide, 
BoapQla,  etc,  should  ell  be  carefnliy  detenoinrd  in  auoceieion. 

Contusiona  of  the  shoulder  or  of  the  sboalder-joint  were  represented 
b  J  159  of  my  cases. 

Falls,  kicks,  blows,  and  objects  falling  from  above  or 
from  the  side  may  involve  tlie  whole  slioiiltler  or  only  its 
outer  end,  or,  in  otiier  wonls,  only  tlip  Bliouldpr  proper 
or  shoulder-joint.  Mnch  dejKnids,  in  regard  to  this 
point,  on  the  kind  of  force  at  work  and  on  the  direction 
in  which  it  acts,  as  well  aa  on  its  intensity. 

The  whole  shonlder  is  usually  involved  when  it  is  in- 
jured by  being  caughtand  crushed  between  moving  objects, 
or  when  heavy  material  falls  uiwn  the  prone  Ixidy,  or  iu 
cases  of  injury  due  to  a  caving-in,  Tlic  shoulder-joint  is 
alone  aflected,  on  the  other  hand,  in  most  oisea  of  trauma- 
tism caused  by  blows  from  objects  falling  in  a  vertical 
line. 

The  injury  may  amount  simply  to  a  contusion,  or  may 
be  more  severe,  according  to  the  d^;rec  of  violence  and 
the  place  to  which  it  is  applied.  Among  tha  cases  of 
contusion  coming  under  mv  observation  I  have  found 
many  fractures,  dislocations,  and  jMiralyses,  and  occasion- 

Ialiy  laet-rations  of  the  muscles.  Neither  arc  the  con- 
8equencos  of  the  injury  (;onflned  to  the  part  immediately 
involved  ;  the  clavicle,  for  instance,  may  Ih'  dislitcated  at 
its  sternal  end  by  a  fall  on  the  shoulder.  Thus,  28  of 
my  eases  were  followed  by  jtaralysis,  while  in  19  cases 
there  was  a  fracture  of  the  scapula  and  iu  IS  u  dislocation 
at  the  acromioclavicular  articulation. 
In  light  cases  of  simple  cimtnsioD  of  tlie  shoulder  or 
Bhonldcr-joint  healing  nsualiy  takes  place  very  ijuinkly; 
fa  some  iodividuab  it  is  a  question  of  only  a  few  daye, 
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while  in  others  reciivery  is  nut  rompletwl  fiir  n  number  of 

I  weeks.  If  properly  treiited  I»j'c«mprf8sefl,  enrly  massage, 
and  exercises,  the  iKiin  disappears,  the  exudation  is  soon 
absorbed,  and  tlie  patient  is  often  ready  to  resume  work  in 
a  few  weeks.  Recovery  is  delayed  by  conipliwitions  or 
when  tlie  joint  is  kept  at  nwt  for  too  long  a  time.  Long- 
continued  fixation  leads  to  ankylosis,  which  is,  however, 
only  of  permanent  nature  in  case  of  old  [persons  or  in 
tliose  affefted  by  some  (H)nstitiitional  disease. 

leaving  frartures,  diwlm'ati(}ns,  and  panilypes  out  of 
cuDsi deration,  the  eH't'i't  of  the  rontusion  is  i*i>ent  on  the 
skin,  musfk's,  tiisciie,  iii})snle,  tendons,  and  bnrs«. 

After  the  extrriviisiitioii  is  absorlied  and  the  inflamma- 
tion is  suUlued  ceitain  symptoms  remain,  which,  if  severe, 
may  call  for  after-treatment,  but  whieh,  if  <mly  slightly 
marked,  do  not  prevent  the  patient  from  resuming  work. 
They  are  as  follows :  mure  or  le.si*  atrophy  of  the  deltoid, 
possibly  also  of  the  tni]>eziue  aud  the  muscles  of  the  tirm 
and  chest;  liniiti<d  mobility  of  the  shonlder-joint ;  pain 
on  forced  movement ;  cracking  sounds  of  mure  or  less  in- 

'  tensity  ;  and  a  feeling  of  weakness  in  the  urm.     In  some 
»  displacement — fixation  of  the  arm  in  pronati<»ti  or 

1  supination — is  also  seen   as  a   result  of  the  growth  of 

f  adhesions. 

The  average  insiinuice  .illiiw.Tjice  i^  about  25j^,  which 
ran  usually  Ki-  ivdiKvii  ur  di.rontiniird  three  mouths  after 
the  aeeidenl.  <  )c<:[siMiiiiny.  Iil<'-luii;r  I'lmiiienBation  is  (\e- 
manded,  wheu  tliu  patient  i^  old  or  delicate  or  rhenmatie, 

.  or  when  the  injury  is  fi>llowe<i  by  some  serious  disorder. 

Oatt  nf  tnuhiny  of  the  Irfl  dmuldrr  cawrd  bg  the  eniing-in  0/  the  mile 
f  a  tmich.     Se<|uels,  poralysia  of  the  brachial  plexna ;  troptiouenrwiu 
[  ol  tlie  hand. 

A  workmnn,  Mty-two  years  of  nge,  wbm  injured  on  July  20,  IflflS, 
ty  the  csving-in  of  the  aincR  of  the  trench  in  whic^  he  waa  workinic. 
le  WM  treated  tor  two  weeks  with  innnctionii,  and  Hnbwquently  by 
I  eleotrieity.  1  exmnined  him  on  <>i>tfll>erT,  18^.  His  left  nmi  con  1<1 
I  not  be  mifted  ut  Mie  shoulder-joint,  and  its  entrenie  elevation  ennaled 
[  only  seven ^'-live  d^rees.  Tlie  iiiiuK'leH  of  the  left  nhoiilder  and  of  the 
1  left  Mde  of  the  chest  were  utrophiod.   Tliere  woe  a,  naiux^\e  e&TToaluHSN 
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nwplliii)!;  lit  IliP  left  hniiil,  whinli  ftyniptoiii 

weekM  after  iniury.     The  fliigw-joints  im-h-  llii.ki-nici,  miil   (he  hand 

could  uot  Iw  clusiid.     The  porta  sapplivd   Ik  tlir   i Ii.iti  .'iiid  iiltuu' 

nerves  were  pninlyiced.    (Sne  Plate  30,  Ki^.  .'.  i'    I'll.,  luliiui  mistreated 
by  lue  nntil  tile  tN^nning  of  Heptenibci ,    l-'.'M.       Al   Uiiil  time  lie 
Hhuwed  marfcwt  iiiiproveuient ;  he  ocnild  tln.-- 
tuA  oould  raise  the  arm  at  the  shoukler-juhit  li 

Iiijurios  of  the  liiireie  prolong  the  (wiirse  of  troatmcittl 

to  ft  con  side  nib  I  e  extent.      When  (lie  iicnimial  Imrn 

vol  veil,  it  apjHaraas  a  smalt,  -.Iiiir|ily  rnmuli'd  liiinoi'on  the  I 

acniniiou  process.    Thi«  rmiiliiinii  1,-  ulini  Mm  in  porters; 

it  causes,  however,  very  Hltle  Inmlili;.     IiiHainmalion  of  1 

the  subacromial  bursa  is  siiil  hy  Diipley  to  lead  t<i  a  hyper- 1 

plosia  of  tiie  fibrous  tissue  of  the  bmchial  plexus,  and  1 

thereby  to  ueuritia  of  the  latter.     Tlie  sul>cor!icoi(l  bursal 

is  probably  also  invulvfd  in  tiiis  provcas.     The  synptotusj 

are  as  follows  :  s(.>nsitivcncss  to  prcs»iire  under  the  acromial  1 

and  corueoid  processes  and  upon  the  acromiul  iusertiim  of '^ 

the  deltoid;  )Miiu  on  forced  movement  of  the  shoulder; 

movement  of  the  whole  shoulder  takes  place  when  the  arm 

i«  abducted  above  an  angle  of  forty-five  deyree^     (Thiem). 

When  the  subdeltoid  bursa  or  the  bursa  of  the  bicipital 
groove  is  concerned,  the  chief  symptom  is  pain  on  niov&-  j 
ment  of  the  shoulder  or  ariu.  1 

Injuries  to  the  subsoapularis  bun<a  are  of  special   im-  1 
portanee  because  of  the  danger  of  extension  of  the  inflam- 
mation to  the  capsule  of  the  shoulder-joint  with  whitih  the 
bursa  is  ooiinocted.     A  prolonged  course  of  treatment  is 
usually   necessary   in  such  !i  case;    the   musi^les   of   thfl  j 
whole  shoulder  atrophy,  mid  the  mobility  "f  the  shouldeivl 
joint  is  restricted  for  a  long  time — at  tirat  mi  iiceount  of  ■ 

I  pain  ;  later,  tm  lu'eonnt  of  adhesions  formed  within  thfll 
joint. 
Among  other  sym|)toms  observed  after  recovery  from  I 
bursitis  belong  the  loud  cracking  sounds  prfKlueed  byj 
movement,  esjKH^ially  when  the  bursa  si(uat«d  at  the  st^■fl 
j>erior  augh- of  the  scapula  is  involved.  The  sounds  art 
ofien  audible  at  a  considerable  distance,  but  are  not  of^ 
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V  I'uiK^tioiiiii  si;jnificanci'.  the  iiscf'uliiesfi  nf  the  joiiil  re- 
Tliis  is  true,  ii]det.-d,  of  chronic  hiir- 


muititiig  iitiiiiipiiii'ctl. 
silit^  ill  geuenil. 


of  tbe  shuulder. 


3.  Spnlna  of  the  Shoulder. 

«s  tliere  were  twentj'-two  o(  nnoonipticatal  Bprains 


Sprains  <]iie  to  falls  or  blows  on  tlii!  shoulder,  ellww,  or 
hand  may  involve  either  the  whole  shoulder,  or  the 
ahoiildcr-joint  or  acromioclavicular  joint  alone.  The 
same  is  true  of  the  lesion  when  cau.'N^  hy  suddenly  catch- 
ing at  an  objoct,  by  vigorous  pulling  on  an  object  that  is 
firmly  fixed  in  place,  etc. 

The  following  symptoms  are  common  to  all  forms  of 
sprain  of  the  t-houlder  in  the  later  sti^s  of  the  injury  ; 
limitation  of  mobility  of  the  shonkler-Joinl,  cracking 
sounds  on  movement,  jiain  (ihin  may  be  lacking),  and 
atrojiliy  of  the  muscles. 

Sprains  of  the  Acromioclavicular  Articulation, 

The  effects  of  this  lesion  may  be  liinitcil  to  the  stretch- 
ing and  straining  of  tbe  aeromioclavieular  liguments,  pos- 
sibly cau.sing  partial  laceration  of  the  latter,  or  may  be 
extended  iilso  to  the  acromial  and  subacromial  Imrsce.  If 
the  ligiimcnt  Is  only  slightly  torn,  the  mobility  of  the 
joint  is  seldom  permauenily  impaired.  Acute  bursitis  is 
followed  by  chronic  inflinnraatlon,  shown  by  the  cracking 
1  Hounds  already  Referred  to,  which  are  most  notioeable 
L  when  the  subacromial  bursa  is  involved.  As  a  rule,  this 
I  condition  causes  only  slight  functionul  disability ;  this  is 
laifiely  an  individual  matter,  however,  and  in  some  cases 
,  a  temporary  insurance  allowance  of  20^  is  indicated. 


3.  Fractures  of  the  Clavicle. 

Of  this  lesion  seventy-tour  eusin  Iiuvu  ixmie  uudcr  my  yeraooal  oli- 
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Fractiirts  fii'  the  clavicle  are  quite  a  common  form  g 
injury ;  in  surgical  text-books  they  are  stated  as  coiistiJ 
tuting  15%  of  all   fracture-cases.     As  it  rule,  they 
caused  by  indirect  violeuw;  but  direct  frueturcii  alst 
at  any  part  of  tlie  bone — most  frequently  at  the  outer  end. 

Direct  fracituree  of  the  outer  end  are  due  either 
blows   from   falling  objects  or  to   falls  on  tlie  shouldelfj 
The  indireet  fonn  is  usually  pn»duced   by  falls  on   tho^ 
hand  when  the  foiearni  is  extended. 

The  most  common  seat  of  fracture  is  the  middle  tbird4 
of  the  bone,  or  a  jxiint  l>etweeu  the  middle  ami  outeej^ 
thirds,  the  lesion  l>eing  due,  as  a  rale,  to  indirect  violei 
— such  as  a  fiiU  on  the  hand  with  estendeil  forearm, 
a  fall  on  the  shoulder,^-or,  less  frequently,  to  tlie  straigiil 
of  liiling  heavy  weights. 

Fractures  of  the  inner  third  are  of  comparatively  in-^ 
frequent  oecurrence.  They  are  caused  by  indirect  vio^ 
lence,  usmilly  by  vinieut  c-i>ntniclion  of  the  steruiH'leido- 
mastoid. 

Symptoms  of  Reunited  Fractures  of  the  Clavicle. -i 
— In  onter  to  gaiu  a  clear  undersliiiiding  of  the  displace- 
ments  consequent  ujmjm  fracture  of  the  clavicle  it  is  neces- 
sary to  think  of  tJiis  bone  as  a  brace  hetsveen  the  sternum 
and  the  acromion  process  of  the  scapula.  It  is  easy  to 
see  that  a  fracture  aceonqainied  by  displaeenient  of  the 
broken  ends  must  netn-ssarily  involve  an  abnormal  posi- 
tion of  the  scapula,  of  the  humerus,  and,  indirectly,  of  the 
head  also. 

Of  the  symptoms  of  fracture  of  the  clavicle  with  whiol 
we  have  to  deal  afVer  union  has  taken  jtlace,  those  i 
scribed  below  are  of  most  frequent  occurrence. 

At  the  jKiint  of  fracture  there  is  a  more  or  less  markeil 
callus-tumor,  which  diminishes  in  size  in  the  course  a 
time,  and  may  entirely  disappear  after  a  few  years, 
some  cases  the  odlus  is  not  pn-ccptible  externally  ; 
find,  instead,  a  jxiiDted  or  sharp-edged  in-onilnence,  i 
gt'sting  ufone  of  tile  fragments  of  the  fractured  boue  ovfl^ 
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tlappingthc  dtlior.     As  a  rule,  the  inner  fragment  overlies 

'  e  outer.     Tliia  displacement  of  the  fragments  liais  the 

ffect  of  shortening  the  clavicle,  and,  consequently,  the 

Ddition  of  the  slioulder  is  altered.     The  scapula  adapts 

<elf  to  these  new  conditions  by  rotating  on  its  long  axis, 

Kibe  external  nuirgiti  turning  forward,  while  the  head  of 

Vthe  humerus,  in  following  the  change  of  position,  rotates 

slightly  inwanl.     Wlien  both  iirms  arc  placed  ou  a  level 

with   the  shoulder,  witli  the  thumbs  turned  upward,  the 

bicipital  aspect  of  the  arm  is  seen  to  Im;  directed  down- 

I  ward,  while  the  olecranou  process  looks  upward.     The 

ihortening  of  the  shoulder  and  the  deformity  due  to  in- 

1  rotation  are  clearly  seen  in  this  position.     In  typical 

s  of  fracture  in  the  middle  third  of  the  clavicle  the 

shoulder  is  depresse<l. 

When  the  inner  fragment  is   displaced   forward,  the 

Eiternocleidonuistoid   becomes  very   prominent  and  draws 

W^a  head  slightly  to  the  side,  making  tiie  neck   ap[)ear 

ibort«ned  on  the  side  of  the  fracture,  and  lengthene<l   on 

rthe  opp*)site  side  (caput  obstipuni). 

The  trapezius,  aa  well  as  the  nuisclea  of  the  shoulder, 
chest,   and  arm  of  the  injured  side,  give    evidence  of 
atrophy,  in  consequence  of  which  the  ahoulder  frequently 
I  has  a  pointed  appearance. 

The  mobility   of  the  shoulder-joint  is  restricted,  the 

movements  of  elevation  of  the  arm  alx>ve  the  shoulder  and 

■<rf  rotation  ontwanl  and  inwanl   being  especially  aft'ccted. 

^lovement  may  continue  to  cause  pain  for  some  time,  and 

Hiralgic  tenderness  can  sometimes  be  traced  down  to 

the  ends  of  the  fingers.     Cracking  sounds  are  often  pro- 

iduced  at  the  shimlder,  and  the  whole  upper  extremity  re- 

s  weak  for  a  time. 

The  deltoid  is  sometimes  paralyzed  ah  a  result  of  direct 

Mntiisiou. 

Cbwt  of  reHnilcd  frai^ure  of  Iht  nijhl  ctavicte  at  il«  tiHler  mil,  leith  dia- 
iaoMnU  of  the  outer  frtigmeiii  into  the  jujwrMpitHiiw  /iMuja, 
A  pointer,  fitty-fout'j'utiB  otagu,  waaoT«a\wi6i\ief«e«aie.^':^i^*'^ 
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PLATE  I'l. 


Case  of    Reunited  Fracture  of    the  Left  Clavicle  In 
Middle  Third. 

A  DiiiM)!],  twfjit,v-fonr  yvaxs  of  age,  fell  from  a  height  of  one 
Htory  on  Septtmlier  13,  1397,  BuWaiiiing  a  fracture  of  tile  l5t  ulsvide. 
Ht'  Vim  trenlotl  in  the  hospital  tor  aome  weeks.  I  examined  him  on 
(MiiIht  ia,  18IfT.  He  had  been  incapacital«d  for  work  for  exactly 
four  weeks. 

In  the  illnstration  the  displacement  of  tlie  sternal  fragment  fnr- 
wont  aiid  apward  and  the  markeil  elevation  at  the  point  of  frwtnre 
are  bImiwd,  The  sleniuoleidoniiuiloid  is  dJHtinctly  even,  and  tiie 
head  is  somewhat  inclined  to  the  left.  The  left  shooliler  anil  left  arm 
aieeligfatly  rotated  inward,  and  ttiere  is  pvidence  of  atrophy  of  the 
mtiacirs  of  the  left  nhoalder  and  ann.  The  nlionlder  nppcuni  a  little 
shortened.  AC  the  time  th&  patient  came  to  me  for  examination 
he  wwt  able  to  nuse  his  left  ann  at  the  siionlder-joiot  to  an  angle  of 
140  degrees.  He  iiiHlcrtook  light  work  at  flrst  and  complained  chiefly 
of  pain  on  movement  of  the  left  shoulder  and  of  inabili^  ""  ""  '*"" 
latter  tor  canying  purpooes.  He  was  allowed  20%  insn 
the  present  time  he  Js  uimble  to  raise  his  arm  above  an  angle  of 
degivi*. 


I 


a  wall.  He  sustained  a  fracture  of  the  right  elaviole  and  f 
near  the  spine  of  the  third  to  eighlJi  Hits  inclusive.  He  was 
in  the  hmpitAl  tor  several  weeks.  I  examined  him  Jnl.v  17,  ISS. 
He  wusot  iiinlium  height.  Face  rather  pale.  The  deformity  of  the 
right  shoulder  was  very  evident ;  of  the  clavicle,  only  the  latg«- 
alemal  tragnieat  wa.i  visible,  while  the  aranmial  prucem  was  stuu^y 
ileGned.  On  palpation  n  tibrouH  «)rd  conld  lie  fpJt,  pnssing  from  tbe 
nanmiial  prore^  to  the  outer  third  of  the  clavicle,  while  part  of  the 
ouUt  fmgnient  lay  in  the  miptaspinons  foeaa,  which  It  flllpd.  The 
mnncles  of  the  Kwpnlo,  the  bnek,  and  the  whole  shonlder  were  mnoh 
atrophied,  and  the  shoulder apptiued  to  lie  dis]il)Kcd  hoekwanl.  like 
intient  eanid  not  mine  his  riglit  arm  aliove  an  angle  of  thirt^-ft.. 
degrees  ;  on  pansive  motion  it  conid  I*  carried  with  Krcat  diffloultf  fl 
an  angle  of  sixt^-Hre  d^rees  and  caused  thepotienta  great  dr' 

The  movement  produeeil  crocking  MinndH  in  the  joint.     The  set 
WBK  called  into  action  before  thirty-Gve  degrees  n-ere  rtnebed. 
Blemooleidoninstoid  won  displaced  forward,  and  the  head  was  BligMJ 
inclined  to  tlie  right  lude.    After  a  further  coumc  <if  tr««tiuent  II 
potient  waadiiWhiURed  from  myelinic  onApril26. 1>'!<7,  receivingfi^H 
insurance  allowawe.     He  was  tlieo  able  to  raise  his  arm  wiUi  t 
to  an  angle  of  11.5  dogree-i,  and  niuld  carry  it  Ui  14.'>deerpeitwi^er 
Tbe  pain  luwl  greatly  diminished.     The  skiagraph  clearly  bImwi 
(fispZMiHf  oi/ter  frugnieiit  of  the  clavicle,  the  ai^roniiH]  end  of  •    . 
JJes  clow  to  tbo  ooroGOJd  procGW.   Tbtpointnottntctureot  tberihsiU 


^ 
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the  tp'iixal  wiliimn,  shriwiiift  tlieir  npwnrd  dislocation,  can  nl«n  tit-  rtc- 
0|{iiixe<l. 

When  the  patient  entered  nij-  van  he  complained  of  poiu  in  the 
nhmt  and  on  atiio|iijig,  whith  diBsppeared,  however,  by  January, 
1^97.  In  Kepteiaber,  Ism,  tlie  patient  niw  allowed  35%  insnranoe; 
in  ^ptem)>br,  imn,  this  wait  reduMd  to  2.^;%.  At  that  time  the  ami 
ounld  lie  raiaed  vohmbmly  to  an  angle  ot  150  degrMs,  and  on  piuuive 
iiiucion  lo  16(1  degreeti. 

In  eonijiaratively  rare  instances  we  may  mret  witli 
jKiralysPs  of  tlie  brachial  plcxim  due  to  diroct  injury. 

[Symptoms  referable  to  tlie  bracliiul  plcxns  resulting 
from  injury  to  the  sliuulder  are  not  so  very  rare,  and  are 
oi^en  puzzling.  They  result  from  direct  violence,  sucli 
as  blows  or  fiills,  with  or  without  fraeture  or  dislocation 
of  bone,  rather  than  from  the  slow  pressure  of  callus. 
The  inuiviilosiiiml  and  iihiar  are  the  nerves  most  fre- 
quently involved  in  injuries  around  the  »houlder-joinl, 
although  ixtr.ilysis  of  the  circumflex  or  the  median  op  the 
musculocutaneous  may  he  added.  The  symptoms  of  these 
combinwl  paralyses  are  the  snm  of  the  symptoms  of  palsy 
of  the  individual  nerves.  They  are  usually  the  result  of 
severe  injuries,  and  the  prognosis  is  aeconiingly  serious. 

Injuries  to  the  neck,  falls  npon  the  point  of  the  shoulder, 
and,  less  frequently,  dislocations  of  the  shoulder  sometimes 
cause  a  peculiarly  distributed  (wiralysiB,  first  described 
by  Erb,  and  often  eaile<l  Erb'a  (lalsy.  The  muscles  most 
frequently  aflFected  are  the  deltoid,  biceps,  brachialis  au- 
ticus,  and  supinator  hmgus.  The  supraitpinatns  and  in- 
fraspinatus may  also  be  involved.  (Then  there  is  an 
inward  rotation  of  tlic  ami.)  All  these  muscles,  with  tlie 
exception  of  the  last  two,  receive  their  imiervation  through 
the  fifth  and  sixth  cervical  nerve-roots.  The  supra- 
scapular nerve,  which  supplies  the  supnispinntus  and 
infraspinatus,  receives  some  fibers  from  the  fourth  cer^•ical 
segment,  but  as  most  of  ite  fibers  come  llirougii  the  fifth 
and  sixth  roots,  it  may  easily  l>e  injuretl  when  tliese  nwls 
are  aftw-twl.  HixHlcniaker  has  snggcstcil  that,  in  ini«T\v.% 
to  tlte  shoulder,  purttlyah  of  tlmse  iwirve*  ma.^  ««»jx  \fj 
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PLATE  17, 

Case  of  Fracture  of  the  Sternal  Extfetnily  of  the  Left  Clavi^ 
cle  Leading  to  Ankylosis  of  theShoulder-Jointand  Torticollis,^ 
Requiring  a  Prolonged  Course  of  Treatment.    Mnrkul  it 

A  workitmii,  lifty-five  y.siw  .if  h«p,  cin  July  7,  1992,  fell,  « 
ladder  ou  which  he  vaa  slaiidin^,  utrikiiig  the  sidewalk  un  his  lej 
HhonldLT.     He  wag  tre»l«l  in  thp  huapitat  for  se\  en  weeks.  _ 

The  putient  was  h  oniull,  (IrlJoatc  Duui.  The  iUimUntion  sboM-s  his 
oondidoD  at  the  b^iinniuft  of  a  onnree  ci  trealmeiit  in  my  hoapilAl, 
whiult  lasted  from  October,  IHifi,  to  May,  1893.  The  almuit  wiu^tete 
tuwlnniieaB  of  the  left  ami  aiu)  shunlibr  was  veiy  eviileiit  at  that  time, 
lu  the  picture  Che  thickenei)  ))rDniiiient  sKmal  end  of  the  left  clavicle 
can  Ihi  iieen,  drawing  the  Btemopleidonituiluid  forward.  Tlie  bead  is 
pem'))tibly  inclint-d  to  the  left,  while  the  aoromial  end  nt  the  olaviole 
is  elevate*!  an<l  displatvd  backward.  The  left  ehoulder  is  shortened, 
the  niim'le^  i>C  the  left  nriii  and  shoulder  are  atrophied,  and  tile  ami  is 
held  miliii  cliw  til  ihc  liiHi>,  I'lHtrriorly,  the  atrot^y  of  the  tn]  " 
ziusiiiiil  III'  ilii'  iiiii~i-li-'  III  till'  II hull'  shuiiMur  indistinctly  viiible. 

The  t[''!iiiii<'iir  imi'-wii'i!  in  |i^i~-:ni'  riio\-eiuHntH and  gymnaslioer 
ciBBH  cif  thi-  hit  ^lll>llllli■l■,  mill  ill  iiinxiiine  and  electricitv. 

Thu  [Mitieiit  sviin  diivlmiv»l  iti  May,  IHfH,  with  on  insu' 
anee  of  50f&,  which  he  drew  until  July,  1^98,  when  it  was  redticed  to 
'ia%.  At  the  present  date  the  arm  oau  he  raised  almost  tc  a  line  trilS 
the  body,  the  head  is  held  stmight.  the  Inckwanl  displacement  of  tbi'' 
tU-Toniial  end  of  the  leftchtviolebwidisapiHiarMl,  and  theorm  is  held  fl 

an  entirely  normal  positioD.     TheMilyremair' *- 

wenkiiesn'of  tJie  arm. 


tiie  fifth  and  sixth  root*  being  corapreesed  httween  th( 
transverse  processcrt  of  the  sixth  and  seventh  cervical  verl 
t«bne  and  the  middle  of  the  clavicle. 

In  maes  iu  which  the  paralvsis  ia  severe,  Erb's  (miI^  is  ^ 
ver\-  dii^abliiig  afTection.     The  arm  can  not  Ive  raised  frofld 
the  side,  anil  tlie  fore^irni  ojin  not  lie  flexeil  or  strongm 
rutute<l   outward,      Fi-oni    jHiralyti^is   of   the   deltoid,  (' 
shonlder  of  the  affected  side  is  lower  titan  its  fellow,  a 
tliere  mitv  bo  a  slight  subglenoid  dislocation  of  tlie  humert: 
Atropliy  is  often  an  eariy  symptom,  and  there  is  usuaUJJ 
inarkeil  fibrillary  twitcliing  in  the  muscles  when  they  a 
put  in  action,  if  that   is    p(^is8il>le  ;   they  sometiinea  i 
ciunjilctely  jmriilyzed.     The  sensory  symptoms  ai 
promioeut;  lliere  may  be  numbiiesa  and  tingling  in  1 
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region  of  tlip  rilioiiltler  or  in  the  mdial  distribution  of  tlic 
foreann  and  liaud.  Tlie  electric  reaction  soon  sliows 
defrenemtivti  cliaiige^.  All  these  muscles  may,  iu  health, 
V»e  made  to  contraet  bv  applying  the  electric  current  at  a 
point  in  the  neck  called  Erb's  point ;  after  injurj'  disor- 
dered electric  reactions  soon  l)ecome  manifest  at  this  point, 

The  general  prognosis  of  this  form  of  paralysis  is  good, 
in  that  the  patients  tisnally  recover.  Recovery  is,  how- 
ever, always  tedious,  extending  over  many  months. 

Another  fonn  of  hrnehial  plexus  ]>alsy,  numed,  after  tts 
first  desfribcr,  Klumpke'it  palsy,  involves  the  first  anterior 
doraul  root.  Through  this  root  pass  the  sympathetic  fibers 
for  the  eye  and  luce.  The  symptoms  are  paralysis  of  the 
small  muscles  of  the  hand  and  disturbances  of  the  sympa- 
thetic in  the  face  of  the  same  side.  There  are  rayoais, 
diminution  in  size  of  the  palpebral  fissure,  loss  of  the  cilio- 
spiual  reflex,  sinking-in  of  the  eyeball,  and  flattening  of 
the  side  of  the  face.  There  are  usually  no  vasomotor  dis- 
turbances. 

KJuinpke's  panilvsis  results  from  eaiLses similar  to  those 
of  Erb's  ]»uralysis,  but  it  is  miieii  less  frequent. — Er,] 

Symptoms  itseribuble  to  pressure  of  the  callus  on  tlie 
plexus  are  also  observed  at  times,  Pseudo-arthrosis  is 
another  unusual  sequel. 

The  following  points  call  for  special  mention  ; 

Fractures  of  the  external  third  of  the  clavicle  usually 
lead  to  only  slight  displacement,  except  when  the  bone  is 
broken  l>etween  the  two  divisions  of  the  coracoclavicular 
lifT-inient, — namely,  the  conoid  and  trapezoid  ligaments, — 
and  the  latter  are  thereby  lacerated.  In  these  cases  the 
outer  fragment  sometimes  becomes  fixed  at  a  right  angle 
ti)  the  inner  fragment,  the  acromial  extremity  pointing  up- 
ward, thereby  elevating  the  scapula  and  the  whole  shoulder. 
In  other  cases  the  acromial  extremity  is  directs!  down- 
ward, or  it  is  entirely  displace<I  and  lies  in  the  supraspi- 
nous fossa.  Where  sucli  marked  deformity  exkls,  ^J^Sl 
mobility  of  the  slioulder-joint  ia  gteat.\y  Tt-feVexiAwX  •, 


248 


DISEASES  CAUSED  Bf  AfClPENTS. 


pletc  ankylosis  may  even  sui»er\"eiie  as  ti  result  of  bony 
union  witli  tlie  coraeuut  process  ur  with  the  ^-houider-joint 
itflelf. 

The  consequences  of  fractures  of  Uie  inner  third  of  tlie 
bone  depenil  to  a  large  extent  uixm  tlie  action  of  the 
stemoc  lei  do  mastoid.  At  first  the  head  is  inclined  toward 
tlie  injured  side  in  ortler  to  avoid  ymn,  and  the  position 
once  taken,  it  is  frequently  retained.  In  addition,  we  find 
'a  growth  of  callus  at  the  p<nnt  of  fmcture,  sikI  in  some 
cases  partial  forwurd  ilislocatiim  of  the  stemal  extremity 
of  tlie  clavicle.  Further,  tlicrv  is  iilnipliy  of  the  musclos 
of  the  shoulder,  neck,  and  clicst  on  tin-  injured  side,  and 
limited  mobility  of  the  wlionlili'i-jiiii)t,  inovmiont  of  which 
produces  cracking  sounds.  Tlie  ankylosis  of  the  slionlder- 
joint  is  almost  always  due  to  unnecessarily  prolonged  fixa- 
tion, to  which  cause  contractures  of  the  elbow-joint, 
frequently  obscrvetl  after  removal  of  the  fixatiou-bandagc, 
are  also  to  be  aacrilied. 

Fruetures  of  the  clavicle  may  Ik.'  further  complicated 
by  fractures  of  the  ribs.  In  ease  of  the  first  rib  the 
lesion  is  due  to  direct  pressure ;  fractures  of  the  other 
ribs,  however,  arc  indirectly  caused  by  i'alls  on  the 
shoulder.  These  complicating  fractures  are  frequently 
overlooked. 

The  chief  aim  of  treatment  should  be  tJie  restoration 
of  function.  Massage  is  [larticulariy  to  be  recommended 
if  the  parts  are  still  swollen,  while  ankylosis  is  best 
treated  by  systematic  passive  niovements  and  g\'ninastio 
exercises.  Massage  and  electricity  should  be  employed  for 
muscular  atrophy  ;  for  neuralgia,  galvanism  and  lialhs  nre 
espetiialiy  beneficial, 

After-tn'atment  may  be  indicated  for  a  few  weeks  only, 
r,  when  complications  exist,  for  a  nnml)er  of  months. 
Even  prolonged  treatment  may  prove  nnsui^^essful  in  un- 
thvoraiile  leases,  iho  sluiuldii-joint  remuiiiing  permanently 
Aiikvlosed. 
//  should  uvt  bv  forgott*;n,  however,  in  considering  the 
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iiy,   that    wiirking-nicii 
'ork  after  sustaining  a 


Bcriims  t:cins<'i]n unci's  nl'  tlif  ■ 
have  I>een  known  to  contiuiK 
fraoture  of  tlie  L-luvieli-. 

Cane  of  JYarlare  iif  thr  natt-r  Ihirit  iif  the  cliiricic  in  nmsrquenef  n/  a 
faB  from  a  Mdfr,  No  iiitdicBl  advice  was  nliUunMl,  work  was  not 
diamn tinned,  and  rreovery  took  place  without  defonnity. 

A  norfcnuin.  eiKl>It«u  yaaa  of  age,  fell  from  a  bidder  in  1864. 
Although  the  olAvicle  was  fractnrvd,  he  fell  only  slight  pain  and  went 
on  with  hilt  work.  The  fractnre  heAled  while  work  wub  eoiitinued, 
the  bone  beint;  Itnt  little  dispbced.  It  was  shorteited  by  \\  cm. 
The  fnnctiouni  powei'  of  the  putient  was  ui]affei-le<l.  He  untervd  the 
army  later,  and  took  port  in  the  two  Buhseqneut  w»ra. 

4.  Dislocation  of  the  ClavJcte. 
Of  tliifl  lesiuii  fifteen  cases  have  wnie  nndiT  my  iilieervalinn. 
The  clavicle  may  siiUer  a  forward  dislocation  at  its 
Stenial  extreniitv  in  consequence  of  ii  tiill  mi  tliL>  anterior 
part  of  the  shotilder,  of  iK'ing  rnn  over,  and  similar 
accidents  by  which  the  i^honlder  is  violently  driven  back- 
waid,  while  the  shaft  of  the  bone,  acting  as  a  lever,  f'orcea 
the  sternal  extremity  forward  iiiit  of  its  normal  position. 
Partial  dislocations  of  this  joint  on  the  side  supporting  the 
load  are  frequently  observeti  in  ho<i-carriers. 

The  symptoms  of  forward  dislocation   aft«r  heuliii)r 

takes  place  are  as  follows:  As  it  it?  almost  imjKiKsible  to 

succeed  in  retaining  the  dislocated  bone  in  |Kisition  after 

redaction,  it  remains  displaceil  forwani  to  a  greater  or  l&sa 

de^>ree  for  a  long  time.     The  undue  mobility  of  the  joint 

that.  accom[Hmies  the  displacement  may  jwrsist  for  some 

'  yenrs.  The  sternocleidomastoid  is  prominent,  and  is  some- 

vhat   displaced    forwani,  thereby   causing   the   neck   to 

appear  shurteiie<l  on  that  side,  while  the  reverse  effect 

[  obtains  on  the  opposite  side.     The  triangle  formed  by  the 

I  sternocleidomastoid,  the  clavicle,  and  the  anterior  margin 

*■  of  the  trapezius  is  diminished  in  size. 

The  acromial  extremity  of  the  clavicle  may  be  directed 
,.  backward  and  downward,  or  backward  and  u^iwartl,  tba 
I  aboulder  Ijeing  corrcs/xindingly  lowered  ot  TOtsA^. 


tSSO  DISEASES  CAUSED  BV  ACCIDEXTS. 

Tlic  luiiscWs  of  tlie  chest,  shouMcr,  ami  ueck  on  the 
■.injurul  side  show  evidence  of  atrophy,  and  movement 
[of  the  shoidder-joint  is  restricted, 

I  All  tho  foregoing  symiitonis  are  almost  identi<»l  with 
rthorti'  s<«u  in  eases  of  healed  fracture  of  the  sternal  end 
Kof  tlie  eUiviole. 

I  The  symptoms  eoiisequent  upon  upward  dislocation 
I  of  Uir  stt-rnal  extremity  of  the  clavicle  in  cases  in  which 
fmhietiou  is  prsictiswl  are  usually  as  follows:  The  inner 
D  extremity  of  the  clavicle  is  slightly  displaced  forward  or 
Btipward,  while  the  aeroraial  end  of  the  Iwme  is  directed 
t  back  ward,  aitd  is  at  the  same  time  either  slightly  raised  or 
^  deprrwsitl.  The  licnd  is  somcwliat  inclined  to  the  injured 
side.  The  ciher  ^yni}it<ims  of  atrophy  and  diminished 
uioliilily  iiiv  >iuiiliir  lo  ihow  of  the  forwanl  dislocation. 

Backward  displacements  give  rise  to  cxu-nial  appear- 

BiMfs  sintilir  hi  th'i«'  which  Imve  Ixt'n  tlescriljed.     Tfaey 

ile)K'nd  eliicHy  on  the  |tosili(iii  matulaiited  by  (he  eternal 

extremity  of  tlie  Ixine  sid>s«'<]uent  to  liraling.     In  almost 

nil  the  cnsfs  coming  nmlrr  my  observation  it  was  slightly 

diiLphicef)  forwani,  giving  risi'  to  the  symptoms  eorrespood- 

ing  to  that  jhKvition.     thie  [wtient  sHfTeretl.  in  addition, 

ft^im  isevcrr  neundgie  pain  in  the  arm.  hrought  on  by 

♦very  atlempt  in  lift  (he  arm.  aw)  also  from  |Min  in  Ae 

I  nKle  of  the  lui-k  on  the  injun'il  side.      Another  case  was 

wn-ketl  Iiy  n  rapid  iiiiIm'  and  aiiseks  of  dvsiino*. 

Tlie  Irvntment  shotdd  ln>  dirtvtwl  lowiirtl  attaining  the 

I  n^w(e>t  (lowible  degn-e  of  motion  in  tlH>  ^hoidder-joiiit. 

I  wIk-ii  piihsive  nuivements  are  jmH'iisi^l.ihe  di-l.«ite<i  ex- 

I  tivmity  i.f  tlie  U»iM'  should  meanwhile  l»e  enn-fnUy  main- 

h  lalttrtl  in  i«wiiion.     Maisaw*-  am)  eU<iineiiy  aw  »Uo  luefitl 

I  \n  »i\i'F«x«»iiig  ill*  alniphy  iif  tl»e  inii»'K-s! 

\       TKe  d-viv,'  to  which    (Ik-  iMIt^itt    l^i  inea|iaraM«d  IbC' 

1  •(■lf-«ipi».»t  dei«-iHi-  .>ii  the  k»»ol'  fuiuiitviwl  i«,w*r  of  the 

I  ffc.wddvi*->.iiit.      A  eonwe  »»f  intitmeni  :d»,«dd   he  «>1vised 

^  tf  llwn-  i»  dilhenliy  in  litting  live  ami  i».  tin-  level  of  the 

"*'■  <ilhh.%  or  if  thU  mi.Aw\w«\  \»  yftvaixA.     Wt  ^axieuta 
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who  are  tliii?  aft'cftcil  an  iiisLiraHci-  iillowaiia-  of  from  30^ 
to  50  ^  may  be  iiiciirattKi  when  the  right  arm  is  involved  ; 
from  20  j!&  to  40  %  if  thp  left  is  involved 

When  the  lesion  oconrs  at  the  acromial  eml  of  the  clav- 
icle, tlie  iKine  is  usually  dislocated  npw&rtl.  The  lesion 
is  prwliiced  by  fulls  on  the  shoulder,  when  tlic  acromial 
process  receives  the  brunt  of  the  injury,  or  by  blows  from 
objects  falling  on  the  acromion. 

In  cases  of  [lartial  di^liK'atlon  in  which  the  acroniio- 
elavicalar  ligaments  are  partly  torn,  tlie  following 
symptoms  are  noted  :  h  slight  prominence  of  the  acromial 
extremity  of  the  clavicle ;  a  inoilerate  ilegree  of  rotation 
of  the  clavicle  on  its  long  axis  ;  atrophy  of  the  deltoid 
and  trapi'zius,  mid  possibly  also  of  the  muscles  of  the  chest 
and  scapula  ;  pain  and  lessened  mobility  of  the  shoulder- 
joinL 

The  treatment  la  symptomatic.  The  working  ca]>acity 
of  the  ]Kiticnt  is  often  (timinished  by  from  10^  to  20  J^ 
or  more. 

Complete  dislocation,  involving  mmplete  laceration  of 
the  acromioelavit'iilar  lijiiirncnts,  is  recognized  in  the  follow 


Pthe  acromioelavit'iilar  lijiiirnciits,  is  recognized  in  the  follow-  J 

ing  manner  :  The  inniihiiij  ixireiuity  is  displaced  iipwanl  H 

.and   is  iHTce|.liblc  jo-t  l>i'n,-:itli  the'  skin  ;  and  it  may  !«.■  H 

senarated  fnim  ihc  iin-oiniini   hv  a  ilir-tiincc  of  2  or  3  cm.  * 

I 


separated  fnmi  the  iiri-omion  by  a  ilir-tiincc  of  2  or  'A 
or  more.  It  iiiav  be  .litliciilt'or  iiiijiossible  to  raise  llie 
arm,  cs|>ceially  iiliovc  the  Icvil  of  tbu  .-hi.iildcr.  Move- 
ment is  likely  lo  briiiff  the  end  of  tlie  clavicle  into  eonluct 
with  the  iicromial  process,  causing  loud  en'pitation  and 
pain.  The  nniscles  are  more  appreciably  atrophied  ihan 
in  puses  of  partial  dislocation,  and  the  condition  pei-MisIs 
for  a  much  longer  time, 

Treatment. — The  cilect  of  suturing  the  bono  in  posi- 
tion should  certainly  be  tried,  since  no  other  method 
yields  results  worth   mentioning.      Insurance  allowance, 

Downward  dislocation  of   die   acromial  end  ot  \V« 
Uivicle  is  a  nire  form  of  injurj,  pru^LUceA Xi'j  ■a.Vvo'S  « 
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the  outtr  cud  of  the  (iluvn-Je.  It  id  iiciwmpaiiied  by  ex- 
tensive iHceration  of  the  li^meiits,  und  in  some  instanoes 
by  f'nictnre  of  the  coiiwoid  priK-cs-s.  The  force  of  the 
blow  may  also  be  extended  to  the  bend  of  the  humerus, 
compressing  it  afriiinst  the  »»piila  and  Wiling  possibly  to 
Mretic  disturbances  from  injury  of  the  brachial  plexna. 
The  jt>iut  may  iKtiiine  partly  or  lotally  powerless,  move- 
ment being  regained  later  on  in  some  cases  by  gmdiml 
development  of  a  new  joint. 

If  reduction  can  be  maintained,  uo  specially  eharaeter- 
iHtic  symptoms  arc  i>liserved  ;  if  the  bone  remains  lixise 
in  the  joint,  tlie  lesion  occasionally  assumes  Ihe  apgiear- 
ance  of  an  upwani  dislocation. 

If  the  disloc4itton  remains  unreduced,  the  ncromion  is 
Been  to  protrude  sharply,  while  the  outer  extremity  of  the 
clavicle  is  concealed  beneath  it.  The  inner  end  of  the 
clavicle  is  prominent  and  is  slightly  displaced  forward  at 
the  sternoclavieular  joint,  the  shoulder  l>eing  somewlmt 
displiLced  backward.  As  a  rule,  we  find  marked  atrophy 
of  the  musch'S  of  the  shoulder,  the  st^ipiila,  the  chest,  and 
of  the  whole  upj>er  extremity,  but  es^iecially  marked  in 
tho^e  attiichi'tl  to  tlic  linmcnts. 

Treatmeot. — If  still  nnn-dnrwl,  re<lnction  must  be 
practised  under  all  eiixninistances;  othenvise,  passive 
movements  of  the  shoulder,  masstige,  ct^,,  are  inilieated. 

The  degree  to  wbicb  the  patient  ia  inoafucitated  depends 

Ion  tho  Itjss  of  functional  power, 
5.  Fractures  of  the  Scapula. 
Among  in,v  caseH  of  rriH-tni'e  of  IhiH  Ik-imi'  iIic  ImhIv  of  the  Ijoiie  vem 
Involved  jn  io  vases ;  the  opinr  in  G  :  tlie  acruiiiioii  iinicL'^  iii  V2  ;  the 
ntffik,  iiicltuling  the  Klenoitl  oivitv,  in  H  ;  ami  tlic  c(irau>i<l  procvaa  In 
■ 
: 


In  general,  it  may  Im)  stJited  that  fmctnres  of  the  scapula 
are  rare  injuries.  Tins  applies  especially  to  the  body  of 
the  Ixmc,  which  Is  protected  on  all  sides  !jy  thick  muscles ; 
less  so  to  its  processes ;  and  least  of  all   to  the  t 
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(a)  Fractures  of  the  body  are  due  to  iiil 
bftck,  to  blows  fruni  falling  objects,  etc.  Tlic  Wiori  is 
foHjUcntly  coinplicatert  by  fracture  of  tlie  fipinc  of  the 
et!apiiln,  and  still  more  frefiiiently  by  fractures  of  the  ribs. 
Ocwi.sioiially,  the  lung  is  lacerated. 

Symptoms  after  healing  are  not  well  marked  ;  defor- 
miticti  are  sometimes  peR-eptible  in  thin  individuab,  but 
am  difliciiU  or  imjwssible  to  determine  in  muscular  or 
stout  patients. 

The  muscles  connected  with  the  sojipulu  and  the  iidi^wse 
tissue  protecting  it  imdci-go  more  or  less  atrophy,  the  pro- 
cess being  fre([uently  ejctended  lo  tlie  trajiezius,  supra- 
gpinatu^,  and  deltoid. 

The  inferior  angle  of  the  scapula  i»  frequently  dis- 
placed, and  in  case  of  transverse  fractures  it  is  usually 
displaced  outwanl. 

When  Kith  arms  are  e]ovate<l  to  the  level  of  the  shoul- 
der, atrophy  of  the  tei-es  minor,  ten-s  major,  and  latissimus 
dorsi  becomes  appai'eiit  in  the  majoritv  of  CiKcs.  If  the 
fracture  involves  the  inner  wn|«'rior  ujigle  of  the  bone,  tins 
is  sometimes  drawn  upwarf  by  tlie  levator  anguli  scHpulas. 
A  fracture  of  the  spine  in  a  vertical  lino  can  oeeasionally 
be  recogni/cd  by  callus  or  by  a  convex  niek  in  the  bone. 
Functional  jHiwer  is  but  very  slightly  affected,  although 
in  some  cases  trifilnient  i-^  rciiiilred  on  ueci.nint  of  restricted 
mobility  of  the  hhoiilder-joini. 

(b)  Fractures  of  the  acromion  aie  met  with  more 
frequently,  and  in  almost  all  cast's  are  due  to  direct  vio- 
leuoe,  such  as  falls  on  the  shoulder  or  blows  from  falling 
objects.  Occasionally,  they  are  indirectly  caused  by  falls 
on  the  ell>ow,  and  in  rare  instances  directly  by  muscular 
action  ahmc.  M'hen  due  to  direct  violence,  the  fracture  is 
usually  .seated  near  the  apex  of  the  acromion,  whereas 
wlten  the  violence  is  indirect,  it  approaches  its  base. 

After  union  takes  plae«  the  ai>ex  of  the  acromion 
appears  sharply  defined,  and  the  supra-aeromial  bursa  is 
frequently  found  to  be  enlarged.     Symi)toms  due  to  loss 


i 


I    2n4 


IiISEASFS  rWSF.D  BY  ACCIDENl'S. 


o(  fiiiicti final  pinvtr  are  but  slightly  murkcd  ur  are  ncvcre, 
(le|)eii(iiiig  on  the  dt-gree  of  displacfinent  of  tlic  fractured 
fragment.  In  some  cases  the  acromion  be<'4)nica  com- 
pletely separated  from  the  rest  of  the  iKinc  and  appntaches 
the  clavicle.  In  one  case  of  the  kind,  wliich  lias  l>een 
uDder  my  observution  since  18t)o,  alMlnetion  is  grtntly 
restricted,  the  patient  Htill  being  iinahle  to  raise  hi.s  arm 
above  an  angle  of  forty-five  degrees.  The  external  ap- 
pearances in  this  cuise  ar*'  identical  with  tliose  of  a  com- 
plete upward  ditilucatioD  of  the  aiTHDjial  end  of  the 
clavicle. 

Treatment  is  mainly  a  question  of  the  restoration  of 
functiiiMitl  piiwcr.      The  insui-auee  nJlowuiice  is  estimated 
'ttrdiii};  to  thu  funotiunal  disability  :  in  very  light  cases 
none  is  rcqnli-ed. 

(c)  Fractures  of  the  neck  of  the  scaptila  frequently 

nvolve  the  articular  surface  of  Ihe  glenoid  cavity ;  they 

I   are  usually  caused  by  blows  or  falls  on  or  against   thie 

[  shouhler,  on  the  outstretched  liiuid,  or  on  the  elbow.     The 

■  leeion  is  naid  to  have  oc<'urn>d  in  consequence  of  violent 

contraction  of  the  biceps  (short  head)  andcoracobraehialis.* 

It  would  scein  ihat  llie  only  possible  lesion  that  could  thua 

originate  in  this  situation  would  l>e  an  indirecl  fracture  of 

the  sui^icid  neck,  since  the  muscles  in  question  contract  in 

tlie  direction  of  llie  coracoid  process,  not  in  llic  direction 

of  the  neck  of  the  scapula.     A  fracture  of  ihc  Uilter  might 

more  easily  be  explained  on  the  ground  of  violent  action 

on  the  part  of  the  tricejis. 

After  recovery  the  affectwl  shoulder  usually  remains 
eliort«ned,  ami  the  ht^nd  is  sometimes  slightly  inclined  to 
ttuit  side  ;  ihe  aeniTnioclavicuhir  joint  is  sharply  promiueut, 
and  the  head  of  the  humerus  is  lowere<l  in  ]Mi,-iiioii.  If 
the  line  of  fracture  nnis  across  the  glenoid   cavity,  the 

t mobility  of  the  shoulder-joint  remains  restrictwi  for  a  long 
lime,  if  not  pcrtuanenlly.     The    muscles   connected  with 
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the  rtlioukliT  and  arm  1ie»>nie  gresitly  atropliiwi,  eapeciall 
the  long  head  of  thd  triceps.  Atrupliy  of  the  deltnitl  au 
alau  occur  in  cousetinence  of  paralysis  of  the  circumllc 
nerve. 

The  treatment  consists  in  cx^rciaes  of  the  shouldei 
joint,  etc.  The  insurance  allowance  dc^tends  on  the  jwwi 
of  the  (tatient  to  raise  and  usi;  his  arm ;  even  as  much  i 
75^  may  be  granted. 

Cant  of  fmdurt  itftke  neck  aflhr  right  tmpula,  Hut  to  afaUinlta  n 
lor,  tending  to  esfeimvr  nrfA*«'tB*  ami  fanrtiiiHal  ilimord'Tit. 

A  workman,  t<liir1v-i'i;:lii  yan  <it  iiui-.  Fi'll  into  ii  <vlUr  uii  Jun«  3( 

IBM,  striking;  lit  I  lu-  'i^L;  -i t,i.  i      il.  h.i-  iir;iiiil  m  llrst  nt  home 

Bnbwqiieutly  ill  il.i    ■  ■■■■  ■■    Vulihhi.  l»4!H,anilJuni 

817,  1B95,  the  ntUi  -  <  '  1  :M\  bivkpti  Tour  liiui 

under  oneflthcHia.      I  m   \'< ;  i  :ii'   ii"~|iii.-iJ  on  March  t,  1891 

He  WB8  raUier  UiU  .mil  ..i  iij;..i..,i^  lniii.l.  11.,-  riii}it  abauldet  «i 
sliorlciiHl  ami  Hiiglillj'  ivljitctl  uiwunl  ;  ilii-  kiuk'K's  of  tlie  right  aU 
of  the  chrati,  the  chnuliler,  ami  the  arm  were  f(n»tly  atmphi^,  thai 
of  tin  hnnil  bpiim  a\m  affiftcil.  The  ami  cnulil  atii  he  nused  at  tl 
ah(iu]<l<T-jnint  nlxive  an  anuli'iiF  eiKhl.y-ti\  c  ilcj^rvcn.  anil  nioviunent  wi 
jMinfnl.  The  («it.ipiil  wiis  cliscliiirKiii'  Mai-  'Ji,  l«fi-"i,  with  un 
iifSO^t,  niiewnlLiil  iii>|imM-uirtiT  luiviiij;  Ix't-ii  e(Twt«l. 

(d)  Fractures  of  the  coracoid  process  an*  usually  sect 
in  ixinnifii.iii  with  triiciiiivi'  ot"  the  acromion,  the  spine, 
the  nwk  ■>[  llu'  sfiipiilu  ;  witli  fractures  or  disiixutioos 
the  clavicle  or  llic  liiiineriis ;  i>rwith  fi-jctui-cs  of  the  riba 
Less  frwjufiitly  tliey  an'  cuusnl  ijy  miisciilur  contractioi 
The  lesion  \s  M^cusioiially  produceil  dnriiig  the  process  0 
reduction  uf  a  dislocation  of  the  htnnerus,  but  the  nioi 
frequent  cause  is  n  fall  on  the  shoulder.  If  hcfllin 
occurs  without  dis|>laeemetit,  functional  jMjwer  is  sattBbt 
torily  restored.  On  the  otln'r  iiand,  if  the  coracoid  p« 
cess  becomes  displaced  outward,  as  occurs  in  most  cases  i 
consetjuence  of  the  artiiKi  of  (lie  coracohmchialis  an 
biceps  and  of  moveinciils  of  the  arm,  it  greatly  int«rfen 
with  movement  of  the  shoulder-joint,  the  head  of  tb 
humerus  coming  in  contjiH  with  the  process  as  soon  as  th 
ami  is  slightly  raised. 

Other  symptoms  arc  as  follows  :  the  groove  of  Mohrer 
lieim  apptara  flattened ;  the  coracoid  process  is  dispkce 
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and  sensitive  to  preHHure  at  Hret;  the  tlisjilacomont  and 
the  Ciillus  together  cause  it  tu  feel  eolarged  aud  thickened, 
Tlie  clavicle  and  scapiilu  may  also  be  slightly  diKjilaeed  ; 
the  biceps  (short  hwid),  cdraeohrachialis,  and  pectoralis 
iiirnor  tiivariiThlv  show  >igLis  of  iitruphv,  ivhit-h  weeondarily 

iliVulv-^  liir  lirrlunili.  llJ^linr  ,1,  wi-ll.    '   III  ^..-ViTV  fiLS.-rt  the 
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J'iic  treatment  (.'i uisist.s  iu  iiit'L-haiiiwd  exercises  uf  the 
shoiikler-joiiit,  in  massage,  and  in  tlie  use  of  electricity. 
Operation  Ih  indicated  fur  cases  iu  whicli  miivenient  of  the 
liciwl  of  the  humerus  is  tnecimiiically  prevented.  The 
iinaipacity  for  Belf-r»iip|Kirt  depends  uii  the  lii-s  of  fnnc- 
tional  (tower.  On  an  average,  it  oquuls  30  Jj  ;  for  com- 
plete ankylosis  of  the  shonlder-joint  alwiit  75^  insurance 
18  allowed. 

LCate  of  fracturr  of  Ihc  mrm;,i,l  prorrsj.  miim-d  hy  >l Mention  nf  llic 
tUTUn.     (Fig.  a*<. ) 

K  worknuin,  thirt)'-«ix  yeuTH  of  a^e,  adilicted  lo  driok,  c)n  AiixiiHt 
3,  I'HJti,  fell  iuUi  a  I'vllor  while  drunk.  Ho  van  treatctl  in  the  hi»- 
pit»1,  rciiiic-tiii[i  lieiii^  practined  immediutely.  He  wan  disrtiaiipMl  six 
wn-kHlaUT.  I  exiitiiineil  him  Re]itember  IT,  IBOd.  He  wuh  of  mediani 
height  mill  vigcmjn,*  Imild.  The  groove  of  Mohrenheim  im  the  right 
Hide  wiw  Satteiicd  nnd  fill»I  out.  Tlie  right  ghinilder  naa  Bomewhst 
dppreeed.  On  patpntion  the  right  oiiraooid  pn>cetw  muld  be  felt 
thieki-ned  and  diiq>liiC!ed  ciutwurd.  On  tmth  active  imd  iRUBivo  motion 
F.leMitiou  of  tlie  riKlit  onn  ksk  lin)it«<d  to  on  nngle  of  Hixty-Bve  de- 
croes.  lie  nan  trentol  in  my  hiwiiital  until  Ajirit  27,  1*07,  and  diti- 
eluirjjpil  iinutitiilly  imiiii|iniMfl.  lie  was  allowed  50^  iiwiitancc, 
which  WW  liitJT  r.ii.-*-.!  h\   \i-m\\  j)r"rei«  lo  G6i(  ?i . 

The  Hkijinniiih  i  Fij;.  :J-^i  vciy  i-lparly  shown  the  diBplBoemeiit  of  the 
iMnic<)id  jirowss  u[>«iinl  mul  iiiLlward.  It  in  evident  that  the  heud  o[ 
the  hiimeroM  must  strike  it  on  nlHliietion,  The  mnseles  arising  from 
Ihe  ooraeoid  priKVio,  Ihe  oiracohrBChialiN.  and  aliort  head  of  the 
l>i(«|H  sliow  corrceponfling  ilisplacement,  aud  the  muscles  of  the  whole 
arm  are  markedly  atrophied, 

6.  Dislocations  of  the  Stioulder-Joint. 

The  following  cliapttr  is  Uvsed  on  stvenly-oiie  cases  nl  this  lesion 
"irring  in  my  own  )MiM'(iee. 

DisliHiitioii  of  tiic  shoulder-joint  is  a  common  form  of 
ijury,  occurring  in  about  50^  of  all  cases  of  dislocation. 
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Of  the  sL-vcral  varieties  of  tlie  lesion,  the  subooracoid 
most  frc<iuently  inet  with.  It  ia  due  to  either  direct 
iudirect  violence,  inchidiiig  muscular  action.  It  may 
caused  by  a  varietv  of  atvidenU:  by  falling  on  the  out^: 
stretched  hand  or  the  elbow ;  by  violently  catching  at 
8up[Kirt  when  falling  over  baekwardj  by  severe  bloi 
kicks,  or  fiills  uiK)n  or  against  the  slionlder ;  or  by  violei 
movemeuts  of  the  arm  in  throwing,  beating,  etc 

After  successful  reduction  recovery  sometimes  tal 
place  rapidly  und  completely,  but  in  other  eases  the  resull 
are  less  fuvonible,  funcllonnl  disorders  remaining  thi 
require  a  long  course  of  treatment,  especially  if  complicB- 
tious  arc  present.  It  must  be  stated,  indeed,  that  the  im- 
[Mirtiiuce  of  the  consequences  of  shonlder-dislocadoDS  is 
very  frequently  underrated. 

After  redaction  and  subsidence  of  the  swelling  the  fol 
lowing  symptoms  can  usually  be  observed  :  The  injui 
shoulder  appears  atrophied,  the  acromion  being  sharply 
defined.     Occasionally  the  <leltoici  is  so  greatly  atrophied 
as   to   leave  a  deep  hollow  under  the  acromion.     The 
muscles  of  the  arm  are  iuvuriiibly  atrophied  :  if  the  d»- 
location  is  coinjilieatcd  by  paralysis  of  the  nerve  plexuE 
the  atrophy  involves,  in  addition,  the  muscles  of  the  foi 
jtrm  and  hand,  and  also  tliosc  uf  the  chest,  the  neck 
throat,  tile  scapula,  and  even  the  l)ack  on  tlie  affected  si< 
This  may  result  in  the  develo|jment  of  scoliosis.     As- 
nile,  the  arm  is  found  to  be  rotated  inward  to  a  moderal 
d^rec,  the  position  being  most  <^Iearly  shown  when  the' 
arms  are  plac«]  on  a  level  with  the  shoidder,  the  thumbs 
pointing  upward.    (Compare  Fig.  29.)     The  pronation  of 
the  hnmenis  involves  a  corn-sjvinding  dinjilacement  of  the 
biceps  and  of  the  whole  slmulili'i-,  t!n'  JiilttT  alsn  apjiejiri; 
shortened.      The   rotatinn   ••{'  {]w    hiinicniw   and   shonldei 
probably  depends  on  eicjitriiial  cnntnictuins  of  the  joint- 
capsule,  and  since  it  is  most  often  in  the  siiWonicoid  fori 
of  dislocation  that  the  anterior  pai1  of  the  capsule  is  tni 
sted,  we  usually  find  an  inward  rotation  in  these  c 
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PLATE  ]«. 
Case  of  Reduced  Dislocation  of  the  Right  Shoulder-j 

Sequels,  cxlciisivc  ndhesioax  in  Ilie  s1ionl<ler-joiii1,   imraljsin  t. 
bt»fhiul  plexUrt,  prOKltasive  iiia-vuliir  ntrophy,  uilil  i»i'<iliiisw. 

A  wiaelmiiHi,  tweiity-onc  jcars  iif  iwe,  fell  from  a  eurringc  ou 
her  311,  l^^\,  tliereby  diBlocatiiig  the  right  shoolder.     He  tvn 
in  the  hnepitol  until  Xoveniher  21.  1^91'  he  then,  on  several  ooonel 
Bttemptdl  to  work,  but  ww>  obliged  to  iii%ontimit:. 

I  examiued  him  February  9,  1893.  He  wnc  n  rather  Nmm  nuui  i 
the  rig^it  shoaidex  and  rifcht  arm,  and  in  part  liis  fareMtn,  were 
extremely  atrophied.  AlHlunioD  wim  ulumsi  iiiiimmihle.  Tlie  mus- 
otes  Id  [lort  ahowe^l  the  reaction  of  de^ncnilion.  He  kbb  trmdil  at 
my  hmpital  until  July  Ist,  when  he  waci  di^cliBr^crl  for  miHbehavior. 
His  condilion  had  nut  improved  ;  on  Ihe  ci.ntruiy,  there  wua  a  pro- 
gressive niuM'ular  atrophy  that  Uoally  exientk-d  over  the  whole  right 
tiAv  of  the  chest  and  bnt-k.  The  mumilt*  "f  (he  forearm  were  only: 
tdlKhtl]'  affected,  ao  that  the  hatid  reiiuijii>-d  itHctul.  He  was  Allowed 
40^4  inBiironee. 

The  arm  could  be  raisMi  (at  tlie  ahoulder-Joint )  only  t«  an  angle  of 
thirty-flve  dtwretH,     The  cm-umfpreiwe  of  tlie  iiilect«)  arm  mean      " 
]<9e  than  that  o[  the  other,  aa  follnwti :  at  its  lower  third,  4  cm.  L 
al  the  middle  of  the  bicepn,  6  em.  lta< ;  at  tlie  axilla,  T  em.  leas 
the  forearm  near  the  elbow,  nearly  -i  cm.  less.     ■ 

Tulwiviilosia  of  tlie  Inn^  was  dingnosFd.  in  Aiig;nst,  IS!)5,  and  Uta 
patient  died  one  year  later. 

AltliouKli  in  some  cages  tlie  iJirection  nf  rotatktn  is  not 
cliinrly  inarkei!,  there  iniiy  nevertlielesH  lie  evidence  of 
udlicsionx  und  cicatricial  coutractions  <lue  lo  t1ie  lacera' 
tiou  fif  lignmenlH,  tendons,  or  muscles,  nr  to  tlie  chip 
ping-olf  of  liits  of  curtilage  or  bone.  It  is  to  com  plica  tioirt 
of  this  UEitiire  that  ankylosis  ift  of^en  to  be  aseribed,  Soma 
times  when  there  is  no  pamlyt-is  movement  mny  be  gri<at^ 
re^itrioted,  so  that  it  is  hardly  possible  to  raise  the  ann  a 
a  level  with  the  shoulder,  oven  with  the  cooperation  t4 
the  scapula.  Secondarj-  contractures  uf  the  elbow-joint 
are  also  w>meliincs  observed. 

When  bits  uf  eartiliijre  or  bone  arc  broken  off.  the  tail* 
Ins  that  sub«e()uently  forms  may  lead  to  com plele  anky- 
losis of  llie  slioulilcr-Joint.  Fmeture  of  structures  within 
or  coniiecled  with  the  jiiint  may  cxM^^iir  at  the  time  of 
injury,  or  during  the  process  of  rednctiou,     Jo  this  way. 
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tlie  coracoid  pro«?sH,  the  greater  tiiberdsitv,  aiid,  less  I're- 
qiiently,  the  lesser  tuberosity  may  bo  brukeu  off,  or  the 
humerus  may  be  fractured  ut  its  anatomic  neck,  or  occa- 
sinnully  ut  its  eurgiciil  neck. 

The  paralyses,  which  arc  very  frequent  sequels  to  dis- 
locations of  the  shonldcr-joint,  may  dept^iid  ou  direct 
laceration  of  the  circumflex  uerve  or  on  injuries  to  the 
brachial  plexus.  Usually  the  latter  is  only  (wirtly  in- 
volved. Paralysis  of  the  ulnar  nerve  occasionally  occiii-s 
as  a  late  symptom,  leading  to  claw-hand  and  to  tropho- 
iieupotic  disorders.  The  effects  of  the  paralywis  are  motor 
and  sensorj'.  Among  the  sensory  symptoniB  are  disturb- 
ances of  the  temperature-sense,  subjective  er»ldness,  formi- 
cation, etc.  Electric  irritaibility  may  be  only  deprc8se<l 
or  the  reaction  of  degenenilion  may  be  present.  In  severe 
cases  odemu  and  cyanosis  of  the  arm  are  also  obscrveil. 
Pronounced  loss  (}f  jMiwer  in  the  hand  is  the  rule,  although 
in  some  cases  of  severe  plexus^injur)-  considerable  strength 
is  retained. 

The  prognosis  as  to  fimction  after  recovery  from  dis- 
locations attended  by  complications  of  the  kind  just  de- 
scribed is  unfavorable  in  the  majority  of  cases.  Very 
few  jjatients  can  be  discharged  («mj)letely  cured.  The 
prognosis  depends  also  on  the  age  of  the  jwtient,  be- 
coming Iras  favorable  with  advancing  years.  A  certain 
amount  of  improvement  may,  however,  gradually  take 
place  in  the  course  of  years,  l)oth  as  regards  [mralysis 
an<l  aukyjii-is.i  hi  <';i-e  of  the  latter,  improvement  is 
siimeliiLK':^  line  t<i  iIk'  tiimiation  of  a  new  joint. 

Although  treatment  may  in  some  severe  nises  prove 
entirely  iinsuceessfnl,  its  vahie  should  not  for  that  reason 
Ix!  underrated,  since  in  the  great  majority  of  cases  much 
can  be  accomplLshed  by  means  of  systematic  massage, 
baths,  mcdieomechanical  exercises,  and  electricity.  This 
demands  much  patience  on  the  part  of  both  doctor  and 
>  speak  of  "anky- 
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patient,  as  recovery  is  iisimlly  a  very  slow  |m>ccfis.  In 
severe  rases  tlii'  <rourse  of  trt'jitment  may  (.-over  a  year  or 
more. 

Tbe  iusumnce  iillowaDce  is  proportiuimte  to  llie  loaa  of 
fuiictioiial  power,  aad  may  be  as  liigli  as  75^. 

Hulispiniius  (iisloeations  are  of  tXHiipuratively  rare  ooour- 
reuce;  they  are  uHuuUy  caused  by  a  fall  on  the  hand  or 
elbow  wlien  the  arm  is  diroi;t«l  forward  an<l  at  the  eaiue 
time  strongly  abducted. 

The  Mymptitms  subsequent  to  re<]uction  diSer  in  nowise 
fn)m  those  of  the  subcoraeoid  variety,  exwpt,  possibly,  in 
respect  to  the  {losition  of  the  arm  and  shoulder.  The 
eomplications  of  the  two  varieties  are  also  iili'iitiwil. 

Old  unreduced  dielocations  are  seldom  met  \\ith  iu  acci- 
dent-practice. Even  in  these  cases  rfduclicm  should  be 
atUrm|ite<l ;  otherwise,  ti-eatment  and  pro^rniisis  are  the 
same  m  for  ankylosis  of  the  shoulder  in  gcneml. 

Sometimes  dislocation  of  the  sboulder-joint  leatUtoA 
eondilion  of  recurrent  or  habitual  dislocation  ;  tlie  head  of' 
the  humerus  is  likely  to  slip  out  of  the  glenoid  cavity  c 
the  slightest  pruvouition,  ami  it  becomes  necussary  for  th# 
patient  to  WL-ar  a  fixatiou-ltandage  in  nrtler  to  perfonft 
even  light  tasks,  heavy  work  being  (|uitc  out  of  the  que»^ 
tion.  Fixation  by  suture,  according  to  Ric^inl,  is  to  b« 
reoommendod.  These  case«  re<|uire  a  high  rate  of  insuiv; 
ancc  allowance. 

Fnicturea  of  the  shoulder-joint  have  already  been, 
referri'd  to  in  one  instance — tliat  of  fracture  iif  the  glenoidi 
cavity.  Fractuixw  of  tbe  articular  |)ortion  of  the  head  of' 
the  humerus  will  l)t>  discussed  in  connection  with  lesions' 
of  the  arm. 

Our  of  (/Mom/iuii  n/  Ihr  righl  Hhoiililrr-Joint,  in  irhirh  rriluclion  wn 
prariitnl,     So(|i]cl,  xeverv  periiuknent  piirat.v>ii8  nt  the  bnicliutl  |ilexuB, 

A  stoTic-iiiwon,  twent,v-«(-ven  x«ars  ut  ni^  wna  itijuiiil  by  tlie  cav- 
iagrin  ut  a  building  on  April  S,  1^1.  He  RaBtiiiuGtl  a  iliHlixtttiuu  of 
the  ■hnttlder-}oint  and  dirrct  fnwtarei  ot  scrctnl  din,  the  latter  Imioa 
twins  folluwwl  later  on  h,v  tnlwroiilosia.  I  examined  bini  July  7,  Infill. 
The  right  urm  hang  limp  nt  hia  aiilr,  oud  liis  lijiht  shoukifr  hub  i]»- 
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preaed.  From  the  elhnvr  down  to  the  enda  of  thp  fiogera  there  were 
edema  tuid  cyanuaiB.  There  ww  marked  Bobjective  ouldaeae  ol  the 
port.  Active  innvement  of  the  shontder-joint  was  ont  of  tiie  ques- 
tion ;  the  mobility  of  the  elbow-joint  was  comparatively  well  pre- 
served. The  ri);ht  hand  oonid  be  olowd  with  some  dilHcBlty  and  oirold 
exeicifie  no  pmMure  whatever.  The  muHoles  at  the  rigiht  Hide  of  the 
ohest,  Mck,  and  hack  were  greatly  atrophied.  Tlie  reaction  of  degen- 
Bmtion  was  present.     I nenisnoe  allowance,  100$. 

Thirty-nine  auten  of  hmled  frat-tnre  at  the  BhunldiT-joInt  orcurrjiig 
in  my  own  pniciice  have  been  utilizul  in  the  preparation  of  the  fore- 
going drst^riplion. 

Traumatic  Synovitis  of  the  Shoulder- joint. 

Acute  tniiiiHiitii;  sviiiivitirt  uf  tln-'Hlioiildur-joiiit  developn 
afU-r  L-ontiimoiiM,  s}>niiDs,  dblcK'atiim^,  and  fractures. 

T}iG  symptotns  are  Hwelliiig,  fever,  uiid  fiinotiotiul  dis- 
ability. 

The  treatment  ojiiairitt!  of  piittiuf;  the  part  at  reet, 
eitlier  hv  onli-rinj;  the  jiiitient  to  I'eniuin  in  bed  or  by  the 
use  of  a  bandufp^' ;  also  In  the  employment  of  antiphli^s- 
tic  measures  and,  later  on,  in  ntasnage  and  movements  of 
the  joint. 

Chronic  eynovitis  i«  a  8e<inel  to  the  acute  form.  Tlie 
alworption  of  the  exudate  is  followed  by  pniliferation  and 
hyjiertnipliy  of  the  synovial  folds ;  adhesions  form  Iwtweeii 
the  latter,  ami,  if  the  capsule  was  laecrate*!  by  the  injury, 
it  Iwcomes  involved  in  cicatricial  contraction.^.  The 
niuaeles  and  the  {tartii  of  the  buncH  coneerned  in  the  move- 
ments of  the  shoidder-joint  all  undert^  atrophy.  Move- 
ment is  restricted,  and  on  passive  motion  cracking  sountk 
are  Ixith  heard  and  felt  in  the  joint.  The  condition  is,  as 
a  rule,  only  slightly  painftiL  The  average  in  sura  nee 
allowance  is  from  20^  to  25^. 

Tuberculous  synovitis  of  the  ehoiilder-joint  develops  after 
traumatism,  usually  after  a  contusion  or  dislocation ;  it 
occurs  comparatively  often  in  yonng  people.  The  aeuto 
synovitis  is  auceocdccl  by  a  purulent  epiphysitis,  accom- 
panied by  fever  ;  fistulas  eiibsequently  develop  and  seques- 
tra are  thrown  off.  The  treatment  is  purely  stii^ical,  and 
it  may  be  necessary  to  continue  it  for  a  number  of  years. 


264  DISEASES  CAUSED  BY  ACCIDENTS. 

The  fistulas  constantly  break  open  Hgaiu,  and  imw  ones  rurm 
in  tionseqiienue  of  raetju^tutic  grnwtli,  causing  repeated: 
attacks  of  fever  and  retpiiring  frequent  operatione.  Whea 
heating  finally  takes  plaw,  the  part  remains  deeply  scarred  | 
the  unfavomlile  efiecta  of  the  senr-tissue  may,  however,  be- 
come modiliel  in  time.  Tlio  ann  remains  undersized.  In 
Bome  cases  the  tiiberoulouH  procoes  develops  very  slowly 
and  insidiously,  so  timt  years  may  elapse  before  suppura- 
tion sets  in. 

As  contractures  and  ankylosis  of  the  slioulder-joint  have 
already  been  referred  to  a  number  of  times,  it  would  be 
superfluous  to  discuss  them  here, 

Loose-joiiitedness  was  mentioned  in  connection  with 
recurrent  dislocation. 


J.  INJURIES  OF  TME  ARM. 

The  total  naniber  ot  injaries  oT  the  arm  ponimg  iiniler  my  (ibBerv»- 
tion  WOK  lOT;  this  unmber  woa  nuide  up  of  tallowN :  '21  aii«.s  of  c<intu- 
BJoD,  witli  or  without  accompanying  wntuMtn;  5  cufvn  i>F  mutiole  strain; 
6  of  BubraUuieODH  ruptnro;  rA  fracturen:  71  ilisiiiciitlima  ot  the 
«h(>iildM''ioiiit;  2  wounds  paurwl  by  bites;  3  pHnctimil  wimntiB.  Tlw 
right  urm  was  involved  alone  in  94  cnses,  tliu  left,  in  TJ  eaxet;  in  ims 
oa«e  both  amui  were  injured. 

1.  Contusions  of  the  Arm. 
Slight  contusions  caused  by  blows,  kicks,  or  falls  usually 
heal  quickly  and  completely.  On  the  otlier  hand,  when' 
the  arm  is  severely  crushed,  as  in  accidents  due  to  cav- 
ingB-in,  etc,  recovery  is  slow.  In  such  cases  the  soft 
partB — tlie  skin,  fosciie,  muaelee,  vessels, and  nerves — are  all 
more  or  less  crushed  and  torn,  Extensive  laceration  of 
the  muscles  leads  to  atrophy  imd  loss  of  fiinctional  {Hiwer, 
while  the  injured  nerv^  remain  iufiiinicd  (neuritis)  or 
paralysed  for  a  long  time. 

3.  Wounds  of  the  Arm. 

Simple  lacerated  i>r  piincturcfi  wourui.i.  unless  followed 

by  cellulitis,  are  of  lillle  iiupirtmu*.     Wonuds  of  lar^ 
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size  Irail  to  citsitricts  thut,  if  dfeply  attachod  or  luiieli 
rptracteil,  interfere  witli  t)ie  fuuctioiiul  uction  of  tli<.>  part. 
Dc-ep  wounds  of  the  uxitla  are  especially  dangerous,  aud 
tlie  resulting  oitMtriccs  are  likely  to  prevent  freeabdnction 
(if  tbe  arm.  Extensive  scare  on  tlie  posterior  snrfaee  of 
tlie  arm  uiay  similarly  restrict  the  aetiun  of  tlie  eibow- 
joiiit- 

Wounds  eaiiseil  by  bites  are  serious  injuries,  not  oidy 

because  of  the  irrefjularity  of  the  wound  and  the  danger 

of  infection,  but  alsi>  because  they  are  likely  to  lead  to 

unfavorable  conditions  of  the  injured  parts  of  the  skin 

and  muscles,  and  to  paralysis  of  the  nerves  involved.     In 

one  patient  of  mine,  a  coachman,  who  was  bitten  by  a 

horse,    there   was   paralysis   of  the   radial   and    metlian 

jjerves  requiring  a  long  course  of  treatment. 

m     The  muscles  of  the  arm  are  occasionally  ruptured  snli- 

peutaneously,  the  long  hesid  of  the  biceps  being  most  fre- 

queatly  mvolved. 

Eight  «iich  cases  liavp  come  iumIpt  niy  ohaervalion.  Only  in  one,  in 
which  the  tendoii  i>f  the  tiiwpH  was  ouiupletely  toni  throii;;li  at  a  puJDt 
in  iti  piiHmge  trhroDffh  the  ahoulder-joint,  na»  tlie  injury  followed  by 
severe  sympUinis  ot  functional  disability.  The  patient  in  this  caw* 
WOK  a  workman,  forty-eight  jbbib  ot  aae,  who,  in  tHt^akiiit;  thniiigh  a 
uniltoliJinKi  had  clnng  to  it  with  his  nglit  arm.  The  strength  iiT  the 
arm  wos  conaiderably  diniiniahed  ;  he  was  unable  to  raine  it  with  the 
atnml  deji^ree  of  force,  and  flexion  at  the  elliow-ioint,  atid  more  par- 
ticularly supination,  were  much  restricted.  The  lesion  in  the  remain- 
ing casts  was  csu»ed  by  fallM  fmm  a  height ;  one  palieot  had  fallen 
with  ontetretehed  arms  into  a  box  of  lime.  When  I  examinetl  these 
pntienbt  nt  the  end  of  the  thirteenth  week,  I  fonnd  oomporBtively  few 
symploniH  of  [onctional  disability. 

If  the  long  head  of  the  biceps  is  only  partly  torn 
across,  the  symptoms  of  functional  disability  frequently 
disappear  soon  afterward.  I  have  discovcre<l  partial  rii|)- 
tures  of  this  kind  when  examining  workmen  for  other 
reasons  ;  some  of  the  patients  dimly  rememl>ered  having 
suflFered  from  a  slight  sprain  years  before,  while  others 
were  unable  to  give  any  explanation  of  the  lesion. 

Subcntaneous   ruptures  of  tbe  biceps  present  a  very 
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PLATE  19. 
Case  of  Partial  Rupture  of  the  Lonf;  Head  of  the  Biceps  on 
the  Right  Side,  Leading  to  Slight  Functional  Disability. 

A  H'orktiuiiii,  furly  ymra  of  ofir-,  tr\\  down  alAirs  on  April  30,  ll^! 
Btriking  on  Iiis  ri)(ht  almulUer.  He  Dontinned  wurkinK,  butoumploin 
of  t«in  in  the  shoulder.  Tlie  [ih.vsiulan  whom  he  conaalted  prescribed 
iniiiiotiuiiii ;  HubHcqiiaiitly  lie  at^ippcd  ivork  and  was  placed  on  (he  siok' 
list.  I  examined  luni  on  Outubcr  20,  18U4.  The  aocomponyini;  illus- 
tration shows  the  two  arms  plutiud  in  a  similar  poeition.  When  the 
right  ana  ia  cuiupAreil  with  tbr  left,  its  outline  ia  seen  to  be  defective 
at  a  point  corresponding  to  the  long  head  of  the  biceps.  The  hBll-Iike 
niaRS  to  wtiioh  the  mnscte  Iiad  u'ntrai-ted  is  better  shown  in  the 
posterior  view.  Flexion  and  aiipinutinn  were  Iwth  interfered  with  ii 
the  right  ann.  This  case  was  not  brought  np  for  decision  as  to  insiu 
ancc  ulowaiK'e. 
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chanielcriHlic  appearauce  ;  od  ctiutnictiim  the  muscle  ourla 
up  intu  a  round  ball,  beside  wbk-b  tlie  Hue  of  rupture 
can  be  ea-silj-  tmced.     (Corajmre  wilb  Plate  19.) 

In  addition,  the  following  syni|ituinH  are  presented  i 
noticeable  atrophy  (if  tbe  biceps  and  tri(;c|)e;  atrophy  of 
the  supinators  of  the  fiirearui ;  dinuiii^ihc'tl  |x>wer  of  flejt 
ioQ  and  supination  of  the  elbow-joint ;  and  general  weak- 
ness of  the  arm. 

I  have  seen  two  cases  of  psirtial   niptim^  of  the  shoi^ 
head  of  tiie  bicejw  due  to  violent  niovenienta  of  the 
ill  pulling. 

The  trice|»  is  sometimes  ruptured  by  fulls  on  the 
when  the  latter  ira  Hexed.  Oit.-asiunally,  tbe  muscle 
tendon  escape  and  tbe  olecranon  process  is  torn  off  inst 
If  after  complete  rupture  the  triceps  tcndoii  is  not  tvr- 
united  by  suture,  the  muHcle  rapidly  undei^j;oes  atrophy. 
This  leads  secondarily  to  atrophy  of  tbe  flexors.  The  arm 
loses  in  strength  ;  the  power  of  extending  tlie  forearm  " 
diminished,  if  not  entirely  suspendefl. 

Extensive  scars  arising  from  burns,  if  they  encircle  tbe 
shoulder  or  ellxiw  or  are  deeply  attachetl,  are  likely  to 
limit  the  mobility  of  the  arm  by  causing  abnormal  tensitm 
of  tbe  skin  over  tbe  joint. 
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3.  Fractures  cyf  the  Nunierus. 
Fractures  of  the  Head  of  the  Humerus. — 

FractnreH  ii(  llu-  head  of  llir  liuiiimii.  <»«'iirTiiii;  as  llie  .■«)le  lesion 
are  a  rare  tomi  of  fnictiire.  Nine  siieh  cases  have,  however,  omiv 
under  my  observiition.  In  one  raise  thetrrwHertubenmity  wflaalBo  in- 
volved, the  line  nl  [raiann;  paasitiK  throuj-h  the  auaUimic  ntck.  I 
have  bIho  Been  nine  niBes  of  rrni<tnre  of  the  sar^cal  neck.  In  alnioat 
ail  these  canes  the  lesion  wn»  cnnaetl  by  a  fnll  from  n  hri^ht  (ladder, 
inndow,  or  stairway).  One  patient  was  thmwn  from  a  wagon; 
another,  a  IxNl-ctirner,  wdh  injnred  by  a  hod  Qlled  with  hricks  tailing 
on  his  outstretched  ann.  In  another  case  the  trnctiire  was  iiroducnl 
dnting  the  redaction  of  a  iliHlocatiun  of  the  shnulder-joint. 

Fiuctures  of  tJic  Iiead  of  tho  hitmenis  or  of  its  anatomic 
neck  uiiually  load  to  gerioiis  fiinctionnl  disability.  Either 
tlie  head  of  the  Ixiiio  is  torn  oft'  at  its  anatomic  neck  hy 
indirect  violence,  or  the  tubenwities  are  similarly  aifectvd  ; 
or,  iu  case  of  diix-ct  fractures,  the  lesiou  is  often  (.-om- 
plicat«d  by  a  fracture  of  tiie  ctjracoid  process,  the  gk-- 
noid  cavity,  or  the  neck  of  the  scapula.  The  force  of 
the  fall  or  blow  on  the  shoulder  that  is  sufficiently  severe 
to  fracture  tlie  hind  of  the  htimeruH  is  very  likely  to  ex- 
tend to  tlic  adjarenl  honcfi.  Fnietnres  of  the  head  of  the 
hi.riKTiis  arr,  th.rvinre.  liUcly  (u  be  lollowt^l  hy  the  growth 
iif  Ati\\\\i,  aiiii.-inns  witliiii  the  joint,  ivliieh  are  very 
diliienh  to  oveivouic  The  wmlition  may  be  relieved,  to  a 
certain  degree,  by  early  employment  of  massage  and  pas- 
sive movements.  Ah  in  most  cases  of  injury,  tlie  best 
results  are  obtainetl  in  youthful  patients;  recovery  is  lesB 

»aiid  less  to  l>e  ho[>ed  for  the  greater  tbe  age  of  the  patient. 
^The  same  is  true  of  separation  of  the  epipliysis  acconi- 
psnied  by  marked  displacement.  Even  in  case  of  uncom- 
plicated fractures  of  the  head  of  the  liumems  tbe  functional 
power  of  the  joint  i.t  likely  to  remain  aeriouBly  impaired, 
for  the  simple  nwi-son  that  it  is  the  joint  itself  that  is 
^    involved, 

^^H  In  one  mBPof  separation  of  Che  upper  epiphysis  of  the  left  bumema, 
^^^  (n  which  the  upper  Enynuent  was  displaced  bockwanl,  while  the  Iowit 
^^h^Bginent  was  displaced  oonaiderablj*  Forward,  the  patient,  a  boy  of  sis- 
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teea,  ivaa  ablu,  twii  iiiuntlis  alter  the  injury",  to  nii»e  hia  urm  to  an 
antjlii  ot  eiglit)'-live  ili'gret»,  although  uae  luoath  ejirljcr  his  ahoolder 
had  been  ounipletolj'  tinkylueed. 

The  fullowiiig  syiiiptonis  of  fracture  of  tiie  licuil  of  the 
humerus  are  observed  after  recovery  :  tlic  dioukler  is  |»cr- 
ceptibty  thickened,  espeeially  an  seen  from  rlu'  I'ide  ;  it  is 
ill  some  oases  elevated,  in  others  depressed,  in  ooni|>urison 
with  ihe  opposite  shoulder.  The  groove  of  Mohreiilieim 
is  filli-d  out.  Thf  deformity  of  the  liead  of  the  liiimerus 
can  usually  be  felt  l!m>ugh  the  w)ft  parts.  Tlie  arm  fi-e- 
quently  appnirs  sliortened  und  in  sometimes  held  ultdueted, 
while  the  muscles  of  the  shoulder,  neck,  and  arm,  aud 
freqii<!iitly  also  thot^c  of  tli<>  forearm  and  luuid,  ehow 
sigDs  of  atrophy.  Abdiietjon  is  limited ;  in  many  eaaoa 
even  after  from  three  to  six  inoritlis  of  eystemutiu  treet-^ 
ment,  counting  from  tlie  dat^;  of  accident,  the  arm  ctin 
barely  be  raised  to  an  angle  of  from  sixty  to  seventy  de- 
grees. When  extensive iidlii.-ioii-  Imvi-  I'nrniitl.iilKliietion 
above  ninety  degrees  is  otim  inipu-silile.  i'vimi  a  number 
of  years  later,  aud  then  i^  Licciitii|p|j,-lii'd  mily  with  tiie 
ooojierntion  of  the  whole  Blioiiidti'  and  with  (■■m-siderable 
efi'ort  on  the  |)art  of  tlie  patient.  It  is  usniilly  liisicr  to 
raise  the  arm  anteriorly.  Backwanl  inovonient  and  i-ota- 
^on  are  also  restrietctl,  and  the  whole  extri'uiity  become 
weak.  The  long  tendon  of  the  biw^its  rarely  csi.^a))e6 
injury  when  the  head  of  the  humerus  is  fractured.  It  is 
also  fri'tjtiently  involved  in  the  adhesions  that  subscqucutl^ 
form.  Consequently,  contractures  of  the  elbow-joint  ate 
oflen  observwl  in  these  eases.  The  tendon  is  also  neoft- 
sionally  displa(M<d  from  its  gr<M)ve.  Other  sequels  occur:' 
in  tlie  ah!i|x'  of  iwralysiH  and  eirciilatiiry  disonlers,  wluoh 
may  be  due  to  direct  injury  of  nervcH  and  vessels  or  tO' 
pressure  from  call  us. 


Coat  of  frarturt-  ••!'  ""-  In.,,)  ,.i'  IJ„   .i,,!,!  humrrwi,  near 
oeet.     (Fi);.  30.  |     Ki-iilr.  ^i  i.i:i~  i  i^iMiimml  itiaaliititj, 

AnuMi,  (ortv-twii  iiMi- .p|  ,i:;i  .  ii'll  iihi'iit  Hpventeenfcet,  nAOrtnbt>r 
27,  I«»7.  He  WHS  ii.,.i.-.l  u,  .1,.-  Iiu.|,ii,>l  nntU  Jnniwir.v  3,  18W.  I 
examinKt  him  Jiiiiuui,v  -I,  l.~ii^.     Hi:  n^in  i\  litrijt,  dtrorig  man.     Tlia 
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right  sl]i>ul<ltr  seeiixil  thi(iki.'Di>il,  the  urm  sumcwlmt  abducted,  i 
Mohrenheim'Bgrcim  1-  lilliil  niii.  'nuciirncoi(lpr<i««»a(K! 
The  mosoles  oviT  llnrln  ~i  .nul  -Ih.ulili'r  n'ere  atTi^hied.  SSxnttaoa  tt 
the  arm  limited  UMKiilinn  <>  in  jnkLiiuii  whs  present,  and  tlw  liD^Uj 
tioa  of  motioa  hu;,  111:11  l.i  il.     I  \h-  ^au-tit  «-b8  treated  in  niy  ii  "■ 

Trom  January  5,  l:^^)•f,  tu  Auku.'-L  !_',  Iri-'.lti.     The  inBlinuiM  all 
niw  theji  lixed  at  'S^i'i.     Thi'  unu  coalil  bt>  pasnively  elevated  t 
115  degnea.    The  imtietithimKcIf  oonid  clcMit*  it  to  71)  •ivgrttx,  1m  . 
all   uiuvement  itss  still  grealJy  impaired,     lie   lat«'r  received   SOJCia 
ioannmee  allonance. 

Ohp  0/  tatamtt/riitif  of  the  head  of  the  hutncna,  mlh  extnuion  bg  nu 
taiiia  la  /At  Irft  m-apula,  lejl  thigh,  and  right  elboui-joiiU,  folltmiag  a  m 
amlumoH  of  thf  right  am  antt  right  ahouldtr.     tieiiuel,  reoorerj''. 

A  nnfer's  aiiprentioe,  fiCteen  yciirs  of  afx,  was  injured  on  Octobef.B 
25,  1994,  by  the  hll  i>r  some  slate  on  bin  ri^lit  nnn  nrid  »)ioi>kler.  Hftl 
ountinued  to  wiM  k  fur  two  days  after  iiiinrv.  i>ii  i^i'  ttiircl  day  Ihafl 
injured  pttrt  became  swollen  mid  puinrii)  :  tin-  {uilii'in  Mi  Fever'  ' 
and  retnainetl  iu  litd.  A  physician  ii^is  i.illi  il  mi  [In'  (ifth  ilaj  a 
thepntient  was  token  to  the  lnwpitol.  I  In  iliv  riiMiiuiiij;  itny  inciHti 
were  nuido  ixail  pus  was  evacnaled.  Tlii^  'i[ieriitiun  \vn«  repeated  ( I 
Duniher  o(  times.  A  tlxtnla  ruminl  in  Uie  rluht  arm  near  the  det^  I 
toid,  followed  liy  the  develo|uuent  at  a  secMiul  itstula  ulHive  the  ajiiiM  I 
of  the  left  acuptila.  4 

I  cxsmiomt  the  patient  Au^;ust  IT,  l''9o.     He  viaa  a  aiiiall,  pooriy  ' 
develojied  boy.     There  were  u  uuuiber  of  soirn  on  tlio  right  shiiiildor, 
which,  tC)^t^er  with  the  right  arm,  wna  ^Tiatly  almphied.     A  flBtolK 
still  remained  over  the  leJt  i«npnhk,  ieailiji(;  tuwaid  the  Rnpraapisooa 
fosa.    The  right  arm  ooiild  )w  only  slightly  aUluelnl,  and  the  tigiht 
ellHiw-joint  was  ankyloeed  at  an  angle  of  1 40  degrecM.     1  treated  li*^ '  ' 
patient  ootil  March,  ISJKi,  wlieo  lie  H-att  diwIiarKed  with  an  inauion 
allowanoe  ol  ao^.     He  wrb  under  tmatiiirnt  a  numlier  i^  times  sob^!! 
tieqnently.     At  the  end  of  1898  he  vaa  again  oliligvd  In  enter  Uwl 
liiwpitol  on  sooount  of  the  sudden  appeaniut>e  of  al>F«'et«v>H  in  the  letfe  ■ 
thigh,  the  right  elliow-joint,  and  tlie  neok,  all  of  wliirli  ivere  o))ened.  f 

By  the  13tli of  May,  l^ifJ,  all  the  fisCuliu  had  (IcmhI  iinil  the  »«    -  ' 
appeared  pale  and  auperlicial.     The  patient  wns  tible  to  nioveliiH  ri 

II  and  right  elbow-joint  with  cuse  and  freedom,  and  winld  raise 
n  to  an  an^lc  of  175  dpRi-ees.     He  wn«  nlile  to  wr.rk  for  ten  h 

daily.     The  de^^eliipment  of  the  right  arm,  liowever  was  impuircd;  I 
muscles  were  all  coiwiderahly  atrophieil.     The  Flrength  (if  the  lit, 
hand,  nevertheleHi,  almost  eijnnled  that  of  the  left.     Inimmncc  alloW^-l 
nee,  11)%. 

Fractures  of  the  greater  tuberosity  aro  fimipam- 

tively  siOtloiTi  seen  ;  tlie  Icsi.in  is  illivclly  .■iiiiscii  l>y  fiOIs  I 
or  blows,  iir  it  ix-i'iirs  iliiriiig  Ji;^locatiou  ol"  llic  slionldur-l 
joint  or  iu  mluttioii  of  tlic  same  It  is  only  in  mre  inr^ 
stances  tlinl  llic  tulK'Liisity  is  torn  off, 

The  symptoms  iifWr  itnion  takes  j>lucc  aro  as  follows  rj 
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(!tr  bIiouIiIlt  id  tliickeucd  from  lH.'fi)re  backwai'd ;  fre- 
quently ihc  ucroDiiuu,  ur  the  tuberosity,  if  di^pluced,  is 
distinctly  promiueiit;  tile  muscles  of  tliu  olioiilder,  elicst, 
and  urui  are  utropliied,  uud  movements  uf  tlie  arm,  eqie- 
ciully  those  of  abihictiuu  and  outward  rotiition,  ure  rv~ 
strictMl.  Tlie  muscles  tliat  priuiarily  undergo  atrophy 
are  the  pectorali^  niajor,  tlie  supmspinatim  tind  infraspi- 
natua,  and  the  teres  minor  j  tho  antagonists  atrophy 
eecoadarily.     The  at^tJoii  of  the  aiituguntsts   sometimes 

Eroducea  a  slight  partial  dislocation  uf  the  head  of  the 
umerus  in  the  form  of  an  iitward  rotation. 

Qt»e  of  fraelHre  of  Ihe  riyht  gre<ilrr  tHberoiilg,  vilh  enwiegiiFnt  getrrr 
futielional  liigaMlitg. 

A  muBOD,  Btty-eigbt  jenrsoro^,  fell  from  a  Iwlileron  April  5,  IWO, 
StrikiuK  on  his  left  Hhuulder,  tie  waa  under  my  cam  from  .fuue,  IBBO, 
until  iSay,  1992.  His  Bymptoms  were  ns  foIlowH  ;  conaiilerable  thiuk- 
eaing  of  tJie  right  nhoDlder,  nhich  sppmreil  more  mamivi!  than  the  leiC 
one  ;  the  musclra  of  the  right  stioulder,  chutt,  and  ttmi  were  uincb 
Atrophied,  and  the  ami  ciiiild  hardly  be  raised  al  all.  The  head  at  the 
hnnierne  was  diMtinctly  nitated  inward.  Tlie  inanrancr  allowuuce  at 
the  time  of  the  pftlieiit'a  disci wrge  was  V)%,  latarraiseil  by  lrj5al  pro- 
oeeBtoGOJt.  At  tlint  tiiue  hia  anil  ciiuld  liarely  be  rained  to  on  angle 
c(  eighty  dif;i«u). 

TJie  rftiagraph,  which  wfw  taken  Inter,  hIiows  a  dispkcj^mciit  of  the 
entire  greater  tnbenisity,  which  strikes  against  the  acromion  when  the 
ana  is  miiHd.  In  Jul;,  Ii^ilT,  it  could  l>e  raiiied  to  an  anj^le  of  about 
110  d^fpes.     There  has  beeH  no  cnliseijupnt  improvpnieut. 

In  another  cuee  of  fracture  of  the  greater  tnlicrotnly  occurring  in  a 
boy  of  fifteen,  the  iieptinit«d  tuberusity  waa  displaenl  inwonl  and  up- 
mvd,  and  ctmUl  lie  diHtinctl.v  felt  under  the  itkin.  Six  weeks  later  tlie 
arm  could  be  niiaed  to  an  angle  of  1-15  dc^treea. 

Fractures  of  the  lesser  tuberosity  also  occur  very 
[  Beldom  as  isolatetl  lesions.  The  direct  frafHires  arise  from 
I  the  same  eaiiEes  us  those  alreiidy  enumerated  for  the  frac- 
L  tares  of  the  greater  tnlientsity. 

The  symptoms  of  fracture  of  the  lesser  tnlierosity  after 
I  union  is  completed  are  outward  mtatioii  of  the  humerus 
b  and,  to  a  certain  extent,  of  the  shoulder  ;  atnipliy  of  the 
I  mnsclee  of  the  shmdder,  chest,  and  arm  ;  partial  ilif^Ioca- 
k  tion  of  the  shoulder-joint ;  diminished  power  of  abduction. 
ll^  arm  appears  thickened  in  the  I'egion  of  the  axilla. 
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of  m-^u: 


t  lisier  luJHvoiiHg  'luf  III  Ihr  admii  (j/*  tkr  nA-- 


I 


A  niusou,  forl,v-lline  yeam  of  age,  was  cleaning  the  oeiling  witb  hit' 
riglit  anil,  when,  in  onler  to  snve  hlinaelf  from  falling  in  comwigneiK*] 
nf  a  iiiiHHWp,  lie  oau^clit  at  tlit>  wall  witli  his  luiiiil.  He  ininicdiMtelr, 
felt  {Him  ill  die  »liiiiiliter.  Wiieii  1  e.\ariiiiied  him,  I  foiinil  a  auuilt, 
irregular,  (ninted  tumor  on  llii>  ii;;hi  ami  ratliiT  in  the  anterior  part 
of  tSe  axilla.  The  niuHclci*  uf  y\w  i  i^iii  >1i"iiIiIit.  cliiwt,  iiml  artu  went 
partinllytklTDphied;  tlieshoiiliirT  \\:i~  ^lij:litl,\  ilisjiliiceii  hackwanl  anrl 
tvMB  siiriieHluit  shnrtened.  rii->--Liiv  mil  ilic  Ikuiv  tumor  iu  the  axilla 
canaed  (he-  ]vilifm  miii'li  imiii,  iilm>li  iii'  full.  lUiwii  lo  the  cliila  uf  his 
flii|i;er«.     >>ii  -.vxi^i-  iimi ilir  arm  uiiilil  tie  raised  toau  angle  of  130 

degree,*;  mi  |m--,im'  rnjii,  lo  l.lfi  degree**, 

The-'lii.i^i.i|i1i  -,Ili>im-<I  i\  tony  innior  Hitiiuteil  >t  alnut  the  surgical 

neck  iif  Liu-  liiilii  liu 1114,  ivhi'le  the  lesswi'  Uiln-msity  isulwenl  tnmt 

ibi  nornuil  Nile:  llie  Ii»h1  of  the  liunitrua  is  wiinewhut  <lisplaced  for- 
ward.    InHumncG nlliiwance,  2.'>%. 

Treatment. — Wlicn  tlie  greater  or  lesser  tuberosity  ia; 
torn  off  1111(1  displaced,  it  raaj-,  after  union,  be  found. 
Kxeil  ill  a  position  very  unfavorable  to  tiie  movcaieut  of 
the  slioiilder.  This  applies  mure  esi)ecially  to  the  greater 
tubi?rosity,  but  in  eitlier  case  operative  niciisurcs 
dicated  for  the  relief  of  the  eondition.  OiH-ralion  ii»  aho 
to  be  recommended  when  the  bin'pt  tendon  is  e^mght  in 
the  calliiH  after  a  fmeture  iif  one  of  the  tuberosities, 
thereby  producing  ankyli.-is  of  thf  siioulihr  and  at  the 
sttnie  time  a  coiilnieturv  of  llu^  .■llupw-jiiiul, 

Separation  of  the  upper  epiphysis  of  ihe  humerus 
oecnrn  quite  frtHpienily  up  t^i  tlio  twentieth  year;  \ttM 
frequently  between  the  twentieth  and  Iwenty-tifth  yeoK 
The  lesion  i.s  cauHLni  \>y  a  fall  on  Ihe  shoulder  or  out* 
streteheil  arm.  Il  Is  of  importance  chieflv  for  the  reasoa 
that  ihr  drvu!u]iiiic'iil  of  the  aHirlcd  arm'i»  likely  to 
main  pcniiaiiciiily  ttupaired  and  Bmaller  than  its  fellow, 
the  muM-les  briiit;  Miiiiller  and  weaker,  and  the  hand  Iwing- 
usually  uiidi't^i/Ail. 

United  fractures  of  the  surgical  neck  are  oflen  ful- 
loweil  by  liinelional  difionlcrs,  whieli,  although  not,  aa  a 
of  .so  seriou.s  a  eliaracter  as  those  ini'i<leiitnl  to  frao- 
ture  of  the  atruetures  within  the  joint,  are  sufficientlj' 
gmve  atid  persiiitent 


r 
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Tlie  symptomH  are  ns  follows ;  (he  humerim  is  tuiually 
shortc'uctl,  tlie  slionliler  is  tluokcued,  and  the  groove  of 
Mohreuheim  is  fillwl  out.  If  the  sliaft  of  the  bone  is 
()is])la<;ed  iiiwanl  and  the  Iiead  is  displaced  outward,  the 
former  will,  at  the  stime  time,  t>e  found  alxliic^ted.  The 
long  t«ndun  of  t)ie  bieejis  is  usually  inoro  or  less  injured 
and  dieiplaced.  As  tlic  bniohial  plexus  lies  in  the  iiiinit^ 
jliate  vieinity  of  tlio  seat  of  fracture,  paralyses  due  to  its 
involvement  ai-e  not  infrequent.  Whether  paralyzed  or 
not,  all  the  niuselfs  of  the  i^houlder  and  arm  undcrjjo 
atrophy,  the  muscles  of  the  foreanii  being  also  affected 
to  a  certain  extent.  The  shoulder  appears  slightly  ele- 
vated or  depressc-d,  according  to  the  pttsition  of  the  npjx'r 
fragment  nfter  <unsolidatiiin.  The  shaft  of  the  humenis  is 
usually  rotated  inward  by  the  pectoralis  major.  Abduc- 
tion is  almost  always  restrietwl ;  in  some  cases,  however, 
this  movement,  in  the  (siiirse  of  time,  can  be  fairly  well 
exwMitHl.  If  both  arms  are  ruisixl  together  as  nearly  to 
the  horizontal  as  the  condition  of  the  nfiect«d  shoulder 
will  jR-rniit,  the  thumbs  pointing  upward,  the  shonlder 
on  the  injured  side  invariably  ap[)cars  higher  tlian  its 
fellow  and  at  the  same  time  shortened.  The  biceps  in 
this  position  is  seen  to  be  directed  somewhat  downward,  as 
evidence*!  by  the  ptisition  of  its  tendons  in  the  axilla, 
I'fjHteriorly,  the  olecranon  looks  somewhat  upward.  The 
displacement  of  the  biwps  tendon  in  the  shoulder-joint 
and  the  rotation  of  the  shonlder-joint,  whicJi,  as  a  rule,  is 
iin  inwiird  rotation,  necessarily  have  un  influence  on  the 
jKisition  of  the  elbow-joint;  this  is  usually  slightly  pro- 
nated,  in  rare  instances  supiniited,  and  is  tiuite  fretguently 
fixed  in  an  abnormal  jMsition  by  contractures.  Complete 
ankyliisis  may  result  from  excessive  growth  of  callus, 
csp<-ciu]ly  when  the  line  of  fracture  is  ira'gular  and  ex- 
tends into  the  joint. 

Pair  »f  ivmiK/BtuI  friirliirr  of  thr  righl  iiiintTiM  nnir  thv  Hhimlilrr-joinl, 
fnllairvd  bj/  rrmmrji  vilk  marked  deformity  nitd  funethnal  di»abiHly. 
A  workmnn,  torty-eeTen  yearn  ot  age,  on  Au^wt  6,  18Q5,  fell  from 
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a  height  ot  nne  and  one-half  stories  inlii  a  cellar.  Hi'  Busutiued 
Reverb  wonndn  of  the  fai*  in  odditjou  lo  tlic  trneture  previonaly  mei 
tioiied.  He  tt'ore  a  epliiit  for  lonr  wet-ks,  and  was  then  treated  b 
maaHti^.  The  patient  wu  iu  my  core  from  Otrtober  IH,  lt<9S,  n 
the  following;  Aujcnst. 

The  left  slmulder  iippeuriil  t;i''':i".v  lliiokciu-il  mill  wiis  excM«liiiKl 
pmmiDent  on  its  outer  aji|n-l.     'I'ln'   iiiu-.  Ii  •- uf  tbr  \\\v 

were  atrophied,     Tlie  kft  In ni-  ^sn-  -.Imrt.ii.rl   l,>    -l 

wmld  not  Iw  raised  iiuile  (o  :i  linl  ■.'iih  tin-  -hmililri,  .'^jiin-  the  bona 
tame  in  contact  with  Ihe  iHToiniuii    lu'l'inv  it    nmlnil   ihiit  lirighLa 
Wien  diwhoTRetl,  in  Au^iist,  IH'.Ki,  llie  [mtieiit  wiw  iilile  ti   "   '     >-'^^ 
arm  U)  an  angle  o(  135  deereea.     He  was  allowed  33i  %  i 
rednced  Uclober  t7th  lo  31)^,  since  at  that  date  he  could  rail 
to  an  angle  of  ubiiat  IM  dfgrets. 

Fractures  of  the  upper  third  or  upper  half  of  the 
humerus   uro    li:il)K'    ti>  Va>\    to  fiiti<'ti<iii:i!    di^iliililv,   in 
Bpite  of  tiucwssf'ul    union,      Tin.'   ^iLnricniiij;    tlint    ri^ulta 
wlieti  the  fra^Dieufaj  liuul  at  muri'  iir  \v»a  oI'  am  unglt^  is  of  J 
inferior  functional   important  than  tlic  iinkylosis  of  theT 
shoulder-joint,  which  may  persist  ior  a  lonji  tinii',  ur  ina^ 
even  become  permnnent.     Wlion  the  angk-  fomiwl  Ity  tlH 
tragnieiitH  after  lu-aling  ojkds  iiiuarrl  (ixisilion  of  ranisn 
the  liendof  the  hunienig  is  foiiml  to  lie  Icuver  tin 
ill  the  glenoid  cavity.     This   liniils   ilir   r':iiij.a  of  motioi^ 
of  the  slioulder-joiut  and   interlVir-  with  ihc  full  degre 
of  netion  of  tlie  deltoid.     The  iii-i>l;ir.'tiirni  ,,f  the  headfl 
of  the  Immerim  iu  the  glenoid  cavity,  whiuli  can  be  r 
nized  even  when  the  joint  ia  at  rest,  (^nsee  a  correapc 
ing  change  of  jMsition  in  the  scapula,  limiting  it&  rotatfdl 
when  the  arm  is  mi^  almve  the  level  of  tlie  should^ 
Alxluction    is   fiirlher  rci-lrictcd   l>y  the  Ininierus  r 
sarily  coming  in  contact  with  tlie  ucroniiim  earlier 
normal. 

The  effect  of  an  angular  union  mnst,  of  course, 
nianifestetl  in  the  lower  fragment  also,  and  secondarily  \ 
the  eIlK)w-joint,  contractures  of  whieh  iirc  fi-equentl 
ohserved  in  the^^  caws,  .\ngnlar  iniioii  is  nio»t  likel^ 
to  take  pliice  when  ihe  line  of  fracture  lies  : 
infiorlion  of  the  deltoid,  in  whieh  ease  the  latter  take| 
cODsidt'rablc  part  in  tlie  difiplacement. 
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FmctiirL's  in    the  middle  tuid   iu  the  lower  lialf  of  the 
huiDeruH  lire  likely  to  involve   the  niiiHciilospind  nerve, 
which  may  be  torn  at  the  time  of  injunormay  Iwraught  !d 
the  callu»  later  on.     l^nless  the  nerve  ts  sutured  or  freed 
from  the  callus,  the  [taralysis  be<»mes  permanent,  and  the 
"ueea  of  the  arm,  and  more  espeirially  of  the  hand,  is 
seriously  inipnire*].      Of  the  fractures   of  the   humerus 
[  in  its  lower  third,  those  due  to  overflexiou  and  overex- 
tension of  the  elliow-joiut  call  for  special  mention.     In 
e  of  the  t<»rmer  viirinty  we  must  bear  in  mind  that  the 
bracliiali^  anticus  and   the  tricepa  are  both  likely  to  be 
pierced  by  the  fragments,   while    in   case  of   the   latter 
.  variety  it  in  usually  the  brachialis  anticus  alone  that  is 
direclly  injured.     Even  when  successfully   reduced  and 
I  treated  by  extension,  the   fnicture  is,  in   Ixith   iuHtuuces, 
regularly  followed  by  more  or  less  ankylosis  of  the  eU)ow- 
jotnt,  requiring  a  course  of  mechanical  treatment.     If  the 
[  fracture  is  especially  severe  or  is  imperfectly  reduced,  it 
f  !b  likely  to  lead  to  complete  ankylosis  of  the  elbow-joint, 
\  or  at  least  to  contractnpcs  of  the  same  by  which  it  is  held 
in  an  abnormal  pfisilion. 

Weeks  or  months  may  pass  before  the  functional  dis- 
orders are  overcome  and  the  arm  regains  sufficient  strength 
i  to  permit  the  patient  to  resume  work.     It  may  be  consid- 
Irered  as  an  axiom  that  the  nearer  the  fracture  lie«  to  the 
t  elbow-joint,  the  greater  is  the  danger  of  ankylosis  and  of 
'oss  of  the  functional  power  of  the  arm. 

Fractures  of  the  lower  end  of  the  humerus  are  also 
fraught  with  dauficr  to  the  nerves  at  that  [viint,  the  mu^icn- 
laspiral  and  median  nerves  being  more  frequently  Involved 
L  than  the  ulnar  ner\'e.  They  may  lie  partly  or  completely 
f  torn  across,  with  corresponding  degrees  of  jxiralysis  of  the 
I*  parts  snpplietl.  Complete  rupture  of  one  of  these  im]x>r- 
I  tant  nerves  permanently  and  very  greatly  impairs  the  funo- 
I  tional  power  and  usefulness  of  the  arm.  The  same  grave 
I  ennsequences  follow  when  the  nerve  is  caught  in  and  com- 
ipressed  by  the  callus. 
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The  fotlowing  symptoms  are  charadvri^ic  nf  fracture 
of  tbc  luwer  end  of  the  shaft  uf  the  humerus  after  anim 
has  taken  place :  the  humenis  \s  cliunened  ;  the  arm  te  a 
first  swollen  at  the  point  of  fracture ;  later,  there  b  i 
callousthickeuingof  the  same  ;  tlie  fragnteut^  may  be  <li»'fl 
placed  forward  or  backward  or  to  the  sidr,  nsiiltiug  in  am 
eubitiig  valgus  (X-p"S'ition)  or  a  eiibinw  varus  ( 0-p»»ition)  jJ^ 
or  they  may  be  rotated  in  opposite  dirpctious.     The  fore 
urm  is  fixed  at  an  angle  with  the  humenis  (ankytos' 
contractures),  causiug  lo^  or  inipninueut  of  the  functioni 
power  of  ihe  elbow-Joint,  and  to  a  certain  extent  of  1I1& 
shoulder-joint;   the  wri^  is  secondarily  displaced;    the 
muacles  of  the  iinu  ami  forearm,  and,  in  cases  of  paraly- 
sis, tliose  oC  the  hand  also,  are  atrophied  and  weakened. 

The  chief  aim  of  treatment  is  to  overcome  the  aiiky<J 
loetH  of  the  joints,  umi  to  this  Gn<l  the  niiiscidor  atropltjn 
should  he  treated  hy  massiigc  and  eli-ctricitj-. 


I 
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A  botl-carrier,  thirty-tour  yam  at  age,  was  injured  nn 
ises,  by  some  tHwrdfl  falling  uu  hii)  outtitivtcbeil  Arm.  Thp  twanls  fe 
tmin  n  neiglit  of  funr  sturifs.  He  was  tnnlfd  in  the  hmpitKl  aotO 
Frbniary  'XI,  1«S1),  when  be  wa«  ilu«)uu^»l  nniiiiprui'e<l,  I  pxw  '  ' 
him  on  March  l^i,  V^'S,  and  l>e)can  Lreatnient  by  tnaniif^  and  n 
«x«rai«e8  n[  the  arm.  In  Aa^ost  I  b(^n  to  em|)lo,\'  elet^trid^ ; 
Rttotion  of  deKPQemtiun  wan  prcoent.  In  tiie  beKlnnin^  of  Deoeml 
IHAt),  extension  of  the  arm  was  indneed  by  means  of  tbe  Earadlo  O... 
n>Tit ;  (itberwixe.  the  left  arm  was  entirely  useless,  being  ankyloacd  a 
buth  the  shonlder-joint  and  plbuM'-jiiint.  It  nan,  in  addition,  at>in»- 
what  shortened,  and  showed  a  markeiil  growth  of  callus  alon^  tbe  liM 
of  Imctore  in  the  npper  third  ot  tbe  bone  ;  the  whole  arm  waa  ex- 
tremely atrophied.  lmpn)vement  Ux>k  plaoe  gniiliially,  hul  only  to  a 
limited  degree.  Tlic  wrist  and  tlie  lingers  onuld  he  ei^Iended  only 
with  diflloiilty.  and  the  arm  wai  wmk.  In  Dnvmber,  18112,  &i 
pnliRut  was  allowed  50^  insnianoe,  reduced  in  Dnemlier,  1897,  t 
40^ ,  at  wliloh  rate  it  Ita*  oonllniied. 

Oisf  0/  roiapouHil  fraeturr  of  the  Irfl  humenu,  nimiilimlttl  (i#  fractt 
nf  tit  toraaiid  prorviu  and  mwral  rib*.     (Tlie  lesion  in  the  latter  Ml  ._ 
woKOVcrluuked.)   Tlie  heiuluf  tbermliiU4!<iib)>e(|iii>nt1y  Utanie  slii^ittj'S 
iliNplaoed.     (Fig.  HI.)  F 

A  poliHlier,  uxty  yenntot  aK<\  w>*  knoi'keil  down  by  a  wooden  bemm,'' 
whioli  Mmck  biro  on  tlie  left  humerus ;  in  (alHnii;  he  struck  on  the  latt  ' 
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ahoTilder.  He  wiw  iivbIj'U  in  tlie  hospital  from  Dif*iiLl>pr  10,  1896, 
tiDtil  Msroh  H,  1^7.  Tlie  inju.i'Ml  pari  vms  twice  ploctil  iu  a  plnaU:r 
cafll,  eucti  cant  reiitaining  in  pusilion  for  two  weeks ;  iiiH»af;e  was  then 
bcguD.     I  exaiiiinp<l  him  on  Junt?  i,  1897. 

The  skiagraph  shows  the  lateral  iliaplooement  of  bolli  fra^cm^'its  and 
the  depreaiioii  iu  the  niiiBcles  at  this  puint.  In  addition,  there  is  it 
alight  rotation  of  the  entire  lower  fragment,  including  thf  Imcbltar 
sntfucr  ;  alM  a  eoiifiei)ucnt  slij^ht  jiartial  iliBlncation  of  the  hcoil  of  the 
radius  and  an  aii)i;ular  position  of  tlie  elbow-joint.  The  forearm  oonld 
be  extended  only  to  all  angle  ol  tUO  dfRret^  ;  on  active  motion  the  anil 
could  be  raised  to  45  decrees,  and  on  ptuwixe  iiiolion  to  71J  defE"***- 
The  ri|;ht  coreooid  proee«B  was  thickened.  The  patient  ooniplaiued  of 
Borne  pain  in  the  right  side  n1  the  ehest. 

Owf  of  fraHtiTf  of  Ihf  biuvr  third  nf  Hit  right  havKrun,  folUMrd  bg 
anJtyltwM  of  the  right  eOmie-joiat  with  aahaeqiH-nl  partial  rmtwrir. 

A  workman,  thirty-eight  years  of  age,  on  February  25, 1699,  fell  from 
HH'alToldinRsixfeet  hi^h,  xiuttiuninjd;  tlie  IcHion  just  mentioned.  Alera- 
purary  liatidaRe  was  appHal,  for  which  a  plasl4^  cast  w»  soon  snlistf- 
tut«d.  The  Utter  was  renewed  two  days  later,  and  n-as  again  renewed 
after  an  intert-al  of  two  weeks,  when  it  was  allowed  to  remain  in  poei- 
Uon  for  another  two  wa-ks. 

I  first  examined  the  patient  on  Klorch  30,  189Q,  and  he  hegan  a 
course  of  treatment  at  my  hiixpital  on  April  7, 18!)9.  At  tliat  time  the 
riRht  arm  appaircd  distinctly  aliortened  ;  the  elbow  was  completely 
ankyloBcd  at  an  angle  of  120  de^crees,  and  there  wns  marked  callAoa 
thickening  ot  the  hamerus  about  a  luuid's-brcadtli  above  the  elbow. 
The  whole  arm  was  swollen  and  the  muscles  were  atrophied.  On  active 
motion  the  arm  oonld  be  raised  tu  an  angle  of  45  d^reefl ;  on  pHnive 
motion,  to  an  angle  uf  110  degrees.  The  n-rist  was  freely  movable. 
Treatment  consisted  in  luaswige.  Kyninastic  exercises,  and  the  appliob- 
tionof  electricity.  The  ptttientwasdischnriied  on  Blay  27, 1699,  whes 
he  resumed  work.  At  that  time  hia  right  elliow-joint  was  held  at  an 
angle  of  140  rtegrces  and  eould  be  deied  with  ease  to  an  angle  of  75 
dcgpecH,  while  the  arm  oonld  be  aUluoted  to  170  degrees.  I^  swell' 
ing  and  atrophy  were  decidedly  1m«i  marked  and  the  arm  had  gaioed 
oonMdembly  in  strength.     Insurance  allowance,  25^. 

Our  nf  ftarinrt  of  Ike  lonvr  third  of  the  right  Immeniit,  milk  miarpmt 
anjhrhinii  of  Ike  eibmc-jaini, 

A  nuwoii,  thirty-three  years  of  age.  fell  from  a  wall  twentj-fire  feet. 
high  on  April  32,  188T.  sustaining  the  injury  just  mentioned.  Hems 
treated  for  ane  week  In  the  hofcpilol  and  then  at  hia  house.  He  oftme 
ttiKler  my  care  on  July  15.  1S87,  at  which  time  his  elbow-joint  was 
completely  ankylosed  at  an  angle  of  135  degrees.  Wlien  disohargedj 
on  May  13,  1888,  the  elbow-joint  conid  be  flMed  to  an  aiigli 
degrM«.  and  could  be  exiendnl  to  an  angle  ot  17.'i  dcf^rees.  Iiu 
allowanoe,  33}%.  On  tJotobcr  17,  1^88,  examination  sliowed  further 
improvement^  the  elbow  bcintt  held  at  an  aitgle  of  16.5  dc^trees. 
^lowtuice  was,  therefore,  reduced  to  \B%.  On  .luly  'J7.  11^4,  he  wu 
declnied  to  bccomplctcly  cured,  and  could  perform  the  work  ot 
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Fractures  of  the  lower  articular  extremity  of  the 

|.  humerus  Wlon^r  to  fiitcliir('s  ut'  (lit;  t-lbow -Joint.     Tliey 

P  occur  a       1  tten  t  forn        Tl  ey  arc  ol «  r  ed      th 

great  ftv  ]  e         n  c  t  rn  s      In  case    i  fra 

tures  of  tlie     nUr  il    o     1   le  (    ner    ol  1  q  e   fra  ture) 

1  ch  IK  heldnn    nee     tl  c     n  ken   1    gme  t    a  1  kcly  to 
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y 


a    I         ri 
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1  I  le     t    3   at    tl  c   san  e 
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r  r  1 1  re    f  tl  e     ttr  al  lateral 

k  K  1 1       tl  ere  ban  ore 

(     t      H  var    )  tl  e  ellmw 

fl     ed        VU  the  rau"*  lea 

ariEing  troin  tin-  iiitcnial  wnulvle  imdeiKo  atropliy.     Tlie 

ulnar  nerve  is  esjKwed  to  direct  injury  in  fractiirea  at  this 

point. 

Fractures  of  the  internal  condyle  fn^juently  oecur  in 
i4S0nRectIun  with  disloaition  of  the  forearm. 

The  ext(^rnal  eoiulyle  i.s  more  frequently  fraetiired 
tlian  the  internal ;  union  ii-'oalty  takes  plat^c  in  an  X- 
position  (eul)itu?'  val^ii-^l  ol"  liic  ellH)\v-joint. 

Fractures  of  eillnr  iniiilyl.'   n.-nully  leave   the    joint 

flexeil  and  at  the  same  lime  ankylosed.     In  ease  of  frao- 

tui-e    of   llie    internal    condyle  the  flexors  arc  primarily 

afFeote<l  by  atrophy,  while  in  case  of  fracture  of  the  external 

condyle  it  is  tlie  extensors  that  are  primaiily  affeete<l,  the 

Intagoniets  in  iioth  mses  becoming  atrophie<l  seeondarily. 

PualysiH  and  trophonenrotic  disorders   may   appi'ar   in 

jiienee  of  injury  to  the  nerves. 

Separation  of  the  internal  epieondyle  may  be  canstnl 

direct  violence,  but  is  more  freijuenlly  the  result  of 

irect  violence  in  the  form  of  sudden  and  very  forcible 

iuction  of  the  arm.  the  cpicondyle  being  torn  oflf  liy 

le  infernal   lateral   ligament.     It  is   not  definitely  de- 

'  whether  or  not  the  lesion  can  be  produced  by  con- 

uf  the  pronator  radii  teres. 
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Si'paratiitn  of  tlie  external  ppiwHidyle  in  a  rare  lesion. 
Uiilusd  ileci<ki]Iy  displaced,  no  pernmmait  fiiuetional  dit 
onlers  are  to  he  expected  in  cast;  uf  seimration  oi'  either 
epicwndjie ;  the  muscular  atrophy  is  soon  ovcreume. 

Aft«r-treutnient  of  fracture  of  tiie  humerus  is  chiefly 
directed  toward  the  mohilizntion  of  the  ankylosed  joint 
Gradual  loosening  of  the  iulhefiiotm  19  to  be  preferred 
forcible  rupture,  for  the  reason  that  the  latter  is  apt 
lead  t«  the  formation  of  new  adhesions,  if  to  nothing  mui 
serious.     Forcible  rupture  is  to  be  recommended  only  fori 
the  purpose  of  obtaining  u  more  favorable  fixed  positioni 
of  the  joint.    Recovery  is  best  fiirthcred  by  [lassive  mov(>^] 
ments  and  medicomechanieal  exercises,  in  coDncction  wif' 
massage,    local    baths,   and   electricity.     If   paralysis 
caused    by   pi-essure   on   a  nerve,  in  w  in  sec  |  lie  nee  of  tlie- 
growtli  of  callus,  the  ner\'e  should  be  freed  from  the  lattei^l 
by  operation. 

The  degree  to  which  the  [tatient  is  incapacitated  : 
self-support  depends  on  his  functional  disability.     If 
can  raise  his  arm  to  an  angle  of  alxjut  1 10  degrees,  30 
insurance  allowance  is  usually  sufficient  when  the  rig] 
arm  is  involved,  25^  when  the  left  arm  is  involved, 
he  can  raise  it  only  to  a  level  with  his  shoulder,  40  5$ 
the  right  arm  and  30^    for  the  left  is  an  appropriate 
allowance,  the  allowance  being  estimated  at  a  higher  rate 
for  more  serious  degrees  of  ankylosis.    For  recurrent  dis- 
location :  if  occurring  on  active  motion,  60  ^,  for  the  rigfat 
arm  and  iiO  '^  fur  the  left ;  if  occurring  on  passive  motion, 
75  fa  for  the  right  arm  and  60^  for  the  left.     Compen- 
sation for  lesions  of  the  elbow-joint  will  lie  diseussMl  in 
the  following  cha|iler. 


3.  INJURIES  AND  TRAUMATrC  DISEASES  OF  THE 
ELBOW -JOINT. 

nmnrffTRfiQiu  auto  A  nalomy  and  Fanetim. — Movemi-nt  of  Hie  elhoi 
juiut  is  linij(«d  lu  fli^xioui  exlenajon,  uiiil  rulaljon,  the  Inat  beiDK  dL 
tininiishMl.  nct^onlintf  tu  its  dfrrcticin,  us  jironutiou  (imvtml  niltiti(>a] 
and  sapinatlon  (outward  rotation ). 
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Flexiiin  is  priKlucifl  Ifith  »t  the  jiiiiit  ht-tneen  the  liumenia  and  the 
ntlm,  au<i  at  Umt  t»-tntTii  tin-  (imiipni'J  iiiiil  'li^  rji.ltii-,  II  is  yhitfly 
txttutol  ou  the  iiiruT  (^ikh^'iI   jMiiiiim  nf  ilii'  niKlilciir  -iiinn-c,  which 

ill  therijtht  arm  in  ilirniiil  i.p  rln'  lifi,  jiml   m  iln-  l<  fi  -, ir.  iliiveWd 

to  the  right,  Aann-Mili  <>!  I  In  iFHliii.iiu.n  i-l  ilii< -inf.u-,  \\w  forearm 
does  nut  form  tt  Mmiiitil  linr  \iiili  itir  nnn,  I'iilin  hIll-h  i-miiiiletely 
flexed  or  when  completely  cxlcinUil.  <tn  fltsiiiii  i).  »ii|>nui('tiw  tiic 
cheat ;  tin  extengiiin  it  miivnt  In  the  i>ppn«ite  ilirectiiin,  furinintf,  wht'u 
tally  exlended,  an  an);le  with  tlie  ami  the  hose  of  which  ie  directed 
outward. 

Exlcnsion  can  be  carried  to  an  biikIc  of  uimiit  IriO  di^trectt,  sonie- 
timeatuure;  it  is  limilcd  liy  tlieMinuict  of  the  ajirx  of  the  olecranon 
with  tho  olecranon  foHu. 

Flexion  is  limited  by  contact  lietwecn  Ihe  coroni>id  jtrnvm  of  the 
nlna  and  the  coronoid  fosa,  and  can  be  twricd  to  uu  aa0v  of  aliout  ItC) 
dcKreea.  The  tnreann,  therefore,  hna  n  total  range  of  motion  in  flexion 
knd  exteneion  ol  150  degrrcfi.  The  olecranon  and  ciironuid  fima:  are 
■epaAted  by  a  very  thin  Uniina  of  hone,  (herflexion  and  ov«reit«n- 
akm  are  ptvvented  liy  the  Itation  of  the  lateral  ligaments  of  the  ellmw- 

yunt. 

The  movements  of  pronation  and  snpination  are  executed  cliiefly  in 
the  upper  mdio-ulnar  joint,  awiHled,  whirn  the  forearm  ia  flexed,  by 
ttM  joint  betwren  the  honierus  and  heod  of  the  nidina,  and,  loally,  by 
tbe  loner  nMlio^ulniir  joint.  The  range  of  motion  in  prunation  and 
njiination  ctinala  an  arc  of  180  degrees.  [Iiirin)^  rotation  the  orbicular 
Iq^ent,  which  enciirles  the  head  of  the  radius  and  is  inserted  into 
^  margins  of  the  lesser  nijEmotd  carity  of  the  ulna,  phtys  the  part  of 
»  sliding  plane. 

The  capunle  of  the  eliiow-joint  is  thin  tuiteriorly,  and  still  thinner 
poMeriorly  ;  but  iti  the  latter  situation  it  i«  reinforoed  by  the  trioejs 
■Dd  ita  tendon.  Uiterally,  it  is  strenKthene^l  by  tbe  internal  and  ex- 
tarts]  lateral  liKnnienls.  Flexion  uf  the  elbow-joint  is  produce<l  by 
the  hrachialia  anticiin  (supplied  by  the  niuBcnlocutaneonii  nene), 
aeeisted  by  the  biceiw,  which  alwi  actx  nH  a  supinator  of  the  forearm. 
The  bracliialisi  aiiticuH  arises  from  Uie  internal  and  eatcnml  »urfa««  uf 
the  hnmenis  iiiiii  is  JnHerteii  into  the  coronoid  pmcew  of  the  nltia  ; 
althouKb  it  must  lie  re^rded  as  the  chief  ut^iit  i>f  flexion,  its  short 
leveTNge  diaiuiLliltfa  it  for  acting  powerfully  without  aaniMtanc^.  The 
UoepB  (supplied  by  the  ninxciilocutaneouH  nerve)  mnst,  therefore,  not 
be  vndemiteid  in  iU  caparity  of  flexor.  The  fact  that  at  tlie  same  time 
it  ana  BB  n  supinator  is  sufficiently  explained  by  its  inaertiou  into  the 
taberMBty  of  the  radius  aiHl  the  tueciu  of  the  tuitt^rior  euttuoc  of  the 
torcann. 

TTie  olbow-joint  is  extended  by  the  tripep«,  assisted  by  the  njH«netin. 

Pronation  is  effected  by  the  following  muscles  ;  the  pronator  rndil 
teres,  flexor  carpi  rudialis,  proiuitor  ijuadratus.  and  supinator  longus. 

Supination  is  elTeeted  by  llie  biceps,  by  tlie  supinnlor  brcvis,  and, 
to  a  certain  extent,  by  the  supinator  loiigns. 

Injuries  and  diseases  of  the  elbow-joint  or  of  adjacent  stnu'tuifa 
have  the  effect  of  limiting  or  suspending  the  functional  action  of  tbe 


I 


I 


282  DISEASES  CAUSED  BY  ACCIDENTS. 

Joint.     Punctiotiul  power  is  uImi  rpstrivtol  liy  palliologic  clutngisi  in 
the  ahonlder  or  wrist. 

Ill  exnminiog  the  elliow-joint  the  sflectwi  joint  hIwdIiI  first  Im  com- 

Ced  will)  that  ot  th^  upiKieili:  siite;  ite  functional  acliun  should  then 
WHtcd,  noting  tlie  rsn^e  of  the  diCeretit  muveuiente  with  the  njd  ot 
the  goniometer.  PalptitiuQ  should  next  be  pracCiaal,  aud,  Snallj,  tlie 
lunacies  of  the  arm,  [orearni,  shoulder,  and  wrist  shoald  be  oiuetnllj- 
ttuuiiinetl, 

Slalulics. — The  UO  cane?  of  injury  ot  the  elbow-joint  upon  which 
the  following  secttnns  are  based  were  divided  an  foIlowK ;  2(1  caflex  at 
niiiana,  sprain!*,  und  wounds;  T  raiaen  of  Hiniple  Hproiii:  24  dislona- 
tion-fractures:  13  ainiple  dislocfttioos;  HI  (ractures.  The  right  ami 
WB8  iiiTolveal  in  64  vases,  the  left  in  45  caaes;  boUi  anus  were  involt^ 

Contusions  of  the  Elbow-joint. 

Con        n     lu  g          rt          \  ra  asdti  n  of 

b  00(1  au !  tea  'is 

the  con                   n  ca    d        *  n               -se  un 

Comp            n    a  n        n        m      w  n 

th        ap€  of  a  fra  re               h               (       r       d       d 

fracti     )  p  rt    f  w 

J  n      rh  ir«      b 

1        on  u      n  r                               n.           n 

of               V  f            utc 

fli                  w  ss    jire              u  «<)     u  y  lead 

sp  Fwan           npl^o<>p         o   lelajf 

1  n  ni),          f  n  o 


Sprains  of  the  Elbow-joint. 
Tliis  lesion  i"  prixlnwd  \>y  ii  full  on  tliH  hand  or  elbow 
or  by  violent  tmotion.  It  niav  be  sinipli'  or  may  l)e  com- 
pli(-nt<K]  by  fraoture;  in  any  case,  it  is  au'ompanied  by 
partial  laceration  of  thp  ligamentR  and  rapsiilcofthn  joint, 
t\w  conaoqnfnfrs  nf  wliidi  nrc  .bcpo,  nftiT  the  swi'Iling  and 
infliininiiiliun  liiivc  ^iili;ii<lr<l,  iii  ;i  ii'rl:iiii  ib'irrvc  of  I*)ose- 
ni«.H  and  iii-^fciirily  of  tlir  jnini,  t.ip'iluT  witli  ;iin'pliy  and 

t weakness  of  the  mnsdes.     TIil'sl'  symptoms  poi^iist  for  a 
considerable  length  of  lime. 
The  symptoms  of  <'ontJi.sioiis  and  sprains  of  the  ellww- 
joint  to  be  seen  when  tbc  acute  appearanoes  have  aubwded'  | 


DISLOCATION  OF  THE  ELBOW. 


2R.1 


are  :  Contractures  ot'  the  joint  by  which  tlit'  latter  is  fixed 
111  :in  iiinrle ;  muscular  atnipliy  ;  limilution  iif  motion 
(fle.vioii,  exteiisiou,  nrfntioii)  ;  wcaknesi^  ol'  the  uiiiM'Im. 

Tlic  treatmeat  eonaintx  of  Bystcnmtie  exerciwj'  and  mu»- 
siige.  Tiie  uvenig»'  iri.-iuruiici'  ullowuuee  varies  from 
0  to2l);;f . 

External  lesidiii:  nt'  the  cllMiw-jiiiut,  woiimls  of  varioilH 
kiriils.  jiTnl   I'lirii-i,  ri'siilt  in  the  fornuitiuii  of  cicatrieee, 

wliirl,    - .ilii.r-  l.,-ronir  ;il(;uh..l   I.,  the  boiie  or  to  the 

triiilnii  ,,l'  tlir  riir,.|,-.  The  .^iiitni.'lures  of  the  joint  tlial 
loUi.w  I'liii  lir  nliiveil,  if  uot  eiilirelj  Overcome,  by  me- 
chanii'Jil  treatiueiil.  In  (".ven-  cases  skin-grafting  is  in- 
The  eieatrix,  if  attached  to  the  Imiiic,  shonlil  l»e 


(Heated. 

freed  by  operation.     I 


allowance,  up  to  "20  J^. 


Dislocation  of  the  Elbow-joinL 

Although  statistics  in  jrcncral  fallow  the  cIImi 


-joint  to 


be  involvHl  in  alM.iit  \^'/,  of  all  ea-sen  of  dishx-alioii,  ihe 
U-Mou  is  not  oflrn  svcn  in  w.ii'lioieu  who  have  rcach,-<l 
middle  a-e  or  ov.t.  I)isliK':iti..T.  of  the  elbow-joint  is 
n«ually  causitl  by  a  iiiU  on  the  haud.  In  ynuig  |k>isiiiis  a 
dinlotution,  if  reduced  in  time,  is  noon  followi-d  by  ccunplc-te 
recovery.  The  lesion  as  it  occurs  in  adull-  is  :i]H  to  be 
itccomjianietl  by  fracture,  usually  ri'willing  iti  imkylo-is, 
and  invariably  so  if  the  disWaition  remains  nnre<luet<l. 
After  firm  adhesions  have  formed  rc<luction  can  be  ac- 
complished only  with  great  difficulty,  and  if  bony  union  bus 
taken  place,  it  may  lie  (|nile  im|)OMsible.  Tn  esses  in  which 
the  joint  is  fixeii  at  an  obtuse  angle  the  condition  of  the 
patient  is  greatly  improved  by  changing  the  position  to  one 
of  flexion  at  a  right  angle,  combined  with  supination. 

Kven  when  iirK'onipHcali'd  by  fnieturt?  and  succes.«fully 
Rihici'il,  a  disiifation  id'  the  elbi.w-jnint  can  be  ree<ignizeil 
for  some  lime  by  eertaiu  chanieli  ristic  symptoms.  The 
joint  is  more  or  less  fixed  in  a  jHisitiun  of  flexion  (cubitus 
valgus  or  nccjisionally  cubitus  varus),  depending  on  the 
Beat  and  extent  of  the  ti'ar  in  the  joint-isijMute  and  the 
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eonsMiuoiit  amount  of  cicatricial  tia^iie.  The  mndition  I 
frequently  calls  for  eyi^teoiatic  treatnieiit  by  mu&^age  and! 
passive  movement  At  the  time  of  difilorHtion  the  bia-l 
chialis  unticus  is  usually  more  or  less  torn  nt  its  point  of  4 
insertion,  while  the  tendon  of  the  biee|)s  and  the  bitnp-l 
ital  faavla  are  subjected  to  strain.  The  tcudoii  nl'  the  tri-f 
eeps  is  also  likely  tti  be  somewhat  injurt^d.  Atrophy  of  ^ 
tliese  muscles  frequently  oi-curs,  tlierefore,  n>Rulling  f 
diminished  power  of  flexion  and  extension  and  in  wcnk- 
ness  of  the  ann.  If,  as  occasion  ally  hap|M>ns,  the  oorouoid 
process  is  torn  oft',  tlie  aintpliy  of  the  brachinlis  anticiis  is  . 
correspondingly  marked  and  perpiwtent.  Tliis  lesion  iaj 
most  likely  to  Im-  fonnil  in  ciscb  of  backwurd  disliK'^ation.  j 
L«teral  dislocation  may  Ik-  complicated  by  fracture  of  1 
one  of  the  condyles,  leading  to  functional  disorders  which! 
have  already  been  discussed  nn<ler  fractures  of  thd 
hnmerus.  Backward  dislocation  is  frequently  oomplirl 
eatetl  by  fracture  of  the  iilccnmoii,  leading  to  rapid  stroma 
phy  of  the  trico{is,  and,  secondarily,  of  ib^  antagoni8tB.S 
liecoverj'  may  fnrtiierinorc  l)e  delayed  liy  injury  to  thsl 
blood-vessels.  The  ulnar  nerve  lias  oi-cawionally  T 
found  displaced  ;  functional  pjwer  was,  however,  restore 
in  the  course  of  a  few  months. 

The  fractures  of  the  elbow-joiTit  tliat  have  not  alrefld/^ 
received  mention  will  ]m  discussed  under  fractures  of  t 
forearm. 

As  already  stat«-'d,  unreduced  disliK'ntions  of  the  elbc 
joint  invariably  lead  to  pennanent  ankylosis  of  the  h 

The  position  moat  favoniMc  to  the  iiscfulmwi  of  the  a 
in  oases  of  complete  ankyloni»  is  that  of  flexion 
angle,  combined  with  a  moderah'  degree  of  supioath 
With  the  arm  in  this  position,  although,  as  a  rule,  ban 
percd  by  a  slight  stilTnessof  tlie  shoulder-joint,  the  patii 
is  able  to  perform  nimienms  movements,  such  as  carryim 
the  liand  to  the  mouth,  putting  the  hand  in  the  pockd 
etc.,  whereas,  if  the  forearm  is  tixcd  in  pronation,  the  a 
is  practically'  useless. 
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A  (urpenur,  Iwenly-two  ,veare  of  nee,  fell  from  a  root  t«o  fih 
til^h,  on  Mftntli  7,  l^'J^,  Hiuitainiiig  w»  fon^ng  injury.  He  ma 
Iniitfi]  tlmt  in  tlic  liiwiiiliil.  sulmetiupiitly  M  hrane,  Foining  amltT  tnf 
nmr  oil  A|iril  :!'<,  Hn-^.     At  tlmt  time  tlie  elliow-joint  vb»  cnmjileteljr 

unkj'l<iN-'<  m(  Jill  nii^ii-  lit  1-,'ri  dcKTM*.  awl  «as  at  the  )«une  time  r~ 
■itrc>iit(l.>  Hii|ii[iiiii  il  iImi  I  hi'  |<:iiipiit  iiralil  uw  it  neithn'  in  drrwngiH 
In  rcMliii;^  )iiiii-i  II       AlxliK'iloii  at  tlie  Hhoaldcr-joint  nm  limiM  to 

W di'jfiTi"' .  iiilriN  ji  (hi' iiii-'t-joint  waspraclicall.v  nonual. 

Thi- )'kiji;jiii|ili  -lii.n-  ihr  UickHtinl  ilinlncation  of  tiietonwni, 
IlnMiif  rini-iiJii   '>M  i)n    iilr-rniniiii  |)mM'!<a  and  Irochlenr  surtncT,  and 
Uw  di>i|ilii' ni  iif  ilii'  i'i-.i<:„K'iitH  in  tlie  tatter  cwv  ;  ulna  the  bony 

All  iiiii'iii;'!    Ill  riiliii'i'   till'  <liMl<K.uti<in  was  mumocffldul  on  acc( 
of  tlii^  l>i>ii\  iiniiiii  l^llll'll  li.iil  iilrnuly  hiken  place.   The pCKiiUoD a(  the , 
elbnU'-JiiJiii.  111. 111'..],  "i- I'hiiiijii'i!  iJi  ni'arly  that  of  ariglit  aiigle,  a  ' 
llw  ili'iii'i'i'  111  -ii|iiji,iiiiin   ^ul^  ii-iliiciil.     s'litMrquent  trctt&nent  00 
jilHi'l.v  ri'~<iiii'il  I  III'  r tiiin:il  jKHvi-r  ii(  the  right  shonlder^joint. 

Wlirn  (I  iH'luir^il,  tlic  intient  could  nw  his  onii  for  drnnng  himaelt 
for  pntiiiK  and  for  vorioiiH  other  purpoera.  InsnmDpe  allowanre,  SO"* . 
At  tlici  jiruicnt  time  he  is  employixl  ut  easy  work  tor  eleven  honn* 


day. 


otlie 


TlieauynuiJAiijioKitkiagniphNbowit  thp  eondition  9ab»>eqneat  t( 
Kttvniplnl  Tvduction. 

Oam  of  lotme-jutalrdiictK  nf  the  rllnne  falloiriiig  rmtrfion  of  the  li 
md  nf  llit  liumcmii. 

A  worknuui,  forty  ymm  nf  nif:  miHlain«l  a  comminnted  fnirtiueof 
Ilia  rlftht  hninoruH  on  May  111,  1^811,  aaiiwd  by  the  full  of  a  eng-wbeel 
on  hiii  mitiitrrt4ihed  nmi.  He  viim  treakKl  in  the  hospital,  where  a  iv- 
wvtton  wa«  tiutdu  of  the  lower  end  of  ttie  hiiiiieniB,  inclnding  the  ar^'~ 
ular  ■nrfnoe. 

I  rjuvnilnrd  him  on  Aii^iRt  I),  lt*fi9.     Wui  arm  below  the  line  of 
rmeotlon  huiin:  llinpl,v  at  his  side  ;  he  eoiikl  move  neitlier  fracann  v 
(Ingi'n.     He  WB*  Mujiplied  with  a  joint^Hl  niipjiort,  which  held  the  arm 
at  anoiivriiientrlKhliBiifclo  and  enabled  him  to  lift  IiRht  articlea.    '~ 
aiimniv  allownnw,  h(i%. 


SlnliHlioi. — The  mwH  of  injury  of  tlie  foreami  servini;  as  a  baala  for 
tlie  foUuwiuft  MvliouH  niinilN^r,  in  all,  9til,  lieiiifc  claflHifled  as  toUowm: 
20S  earn  of  fraetnre;  ;tl  of  cimtiuiinnit  and  eontuaiun-wounda;  H  flf 
Indxed  nnil  piinetured  woiuhIm;  11  or  biitTis,     The  ri);hl  foremm  w 

ini'olvoil  in  151  <awf,  the  left  in  1'27  i.'aBes;  both  were  injured  in 
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PLATE  30. 

Case  of  Rupture  of  Muscles  and  Tendons  of  the  Foreann 
In  a  Case  of  Injury  Due  to  the  C«vlng-ln  of  a  Wall. 

A  hod-carrier,  thirty-foxiT  yenrs  of  S({c,  while  cmploynl  in  tfannE 
down  s  bnUdiiiR  wna  «tu|j[lit  uiidiT  a  talliDp  wall,  nii  Kny  7.  lF<4t- 
He  siutnined  a  severe  compuatid  Iractiire  ot  llu^  Hkiill,  and.  in  addi- 
tion, his  right  roreanii  was  bwlly  vruBlird.  He  woe  Ucaud  in  thr 
hiiRI)ltnl,  where  Ihe  ruptured  tj^ndoua  were  sulnrn). 

Tlie  an«m]»ni|iii)i;  illnsbntiuD  shows  the  sonr  on  the  antrrior  4nr- 
fitoe  i>f  the  roreorm  and  a  mnnrle-lieroia  at  the  middle  of  the  latur. 
Tlic  effort  of  the  iiitticnt  to  clone  the  hand  ia  also  dcpiotnt:  hr  was 
unable  to  dex  thf  lin)(eTs  further.  The  ninwle-livniin  was  zMtst  prumi- 
nent  with  thu  hand  in  llm  pmition.  Tlio  litren^h  »[  thcri^tarm 
wiu)  not  more  than  hnlr  that  oF  the  left.  The  patient  was  an  odusd- 
ally  strong  and  vij|i;oronB  man.    The  inHiimm-enllowiuKi- was  only  10 1. 


Contusion  and  Crushing  of  the  Forearm. 

Unless  complicHtwl  by  serious  wiiiinds  of  llw  .-kin,  by 
lacerations  of  nuiseles,  leililons,  and  nerves,  or  by  f'ractuir, 
cuntiisioQS  of  tlie  liireurm  usually  heal  w'ithoiit  uiifHvnrable 
consequeiicta. 

Tlie  foriLarDi  is,  however.  expose<l  to  very  grave  acci- 
dents, (speeially  iimong  wnrkmen  in  the  trades  nnd  nunii- 
fiictiires,  B8  a  result  of  whii-h  it  m:»y  be  severely  cnjdie<l 
and  permanently  disabled.  Accident*'  of  this  nature  fre- 
quently occair  during  llic  losiding  and  unloading  of  heavy 
beams,  in  overturning  heavy  bloeks  of  granite,  or  when,  in 
tearing  down  a  building,  a  workman  is  eaught  under  fall- 
ing walls  and  debris.  In  the  latter  instance  the  injury  is 
likely  to  be  especially  serious,  since  skin,  muscles,  and 
tendons  may  easily   be  torn  by  sharp  e^lges  or  {minted 


Cases  of  erushing  and  mangling  of  an  cxtnwely  severe 
'type,  involving  muscles  and  tendons  and  necomjianied  by 
extensive  bnrns,  occur  occasionally,  althougti  with  relative 
infrcquency,  in  steam  laundries  wheu  limid  :ind  forearm 
»re  drawn  in  between  hot  rollers. 


I 
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of  HunigliHg  of  Ike  lejl  hnnd  and  fontirvt  nrrfmjimii-il  fii/ 

A  working-girl,  eighteen  jeara  nfi^,  employed  in  a  steam  loundrv, 
nuatainedtheiujurieBof  ihe  liaml  and  forearm  juatinentione^l  on  Uecetii- 
Ix^r  16,  18B2,  the  ann  betntc  tlmnn  in  lietween  hot  n>i1en'.  fhe  wnn 
iTcaled  in  the  hospital  nntil  August  27,  lft93,  when  a  oonwe  of  meilici- 
mechanical  treiitnient  was  hrgun. 

I  examined  her  on  January  2D,  ICtH.  The  left  [nrmrm  ivhh  pm- 
iiateri,  the  wtisl^iiiint  waa  «woilen,  and  the  iinge™,  wriHt-joint,  and 
dbon-joiiit  were  unkylosed.  The.v  resixinOcd  Hligbtly  iu  pattsiie 
mntion.  The  exteus>r  Jtnrfaoe  nf  the  foreann  woe  marked  hy  (hh 
li'iit!,  wide,  and  adherent  ncara,  rtiachinx  np  U)  the  elbow-joint,  and 
llie  whole  arm  was  entirely  m*le)B.  Tlw  putieut  was  ditwhargul  on 
Mairh  IT,  1S94,  with  an  insuialico  allowance  of  60^. 

The  hand  ami  fijreann  are  also  sometimes  frightfully 
Mi;tiigled  hy  bf ing  caught  between  cog-wheels.  Xogi'u- 
ir.il  statements  can  be  maile  concerning  the  eonsccjiiencca 
of  such  iDJitries;  each  case  must  \k  judgtHl  fi>r  itwlf. 
For  the  eymptoma  observed  in  ain-cial  instann-s  tlie  render 
is  rcferrwl  to  the  illustrative  aiscs  hero  cited. 

Wounds  of  the  Forearm. 

Thi;  {jrcat.-st  pissihle  variety  .if  wunuds  .,f  ihe  f.imtrm 
irt  mt-t  with  in  wurkincn  cmplovLil  in  liie  various  tridcs 
ami  manufueturcs. 

Ilefereitce  bus  alrea<ly  been  made  to  the  wounds  aeeimi- 
panying  eontunions. 

Incised  wounds  are  produced  by  pieces  of  glass,  the 
splinters  of  wliicb  ai-e  apt  to  remain  in  the  wounil ;  also 
by  sharp  pieces  of  tin,  hy  knives,  saws,  pieces  of  slate, 
etc. 

Puneliired  wonuds  arc  cimsed  liy  penetration  of  .-ici.ssor- 
potnts  and  similar  instnimeuts. 

In  n-spert  to  secpiels,  extensive  scars  of  the  forearm 
are  likely  to  limit  tiie  mobility  of  the  ellMnv-joint,  wrist, 
and  fingiTs. 

If  a  punctured  wound  happens  to  sc\'er  a  large  nerve- 
braneb,  the  consequences  are,  of  course,  rust  serious,  as  I 
had  occasion  lo  observe  in  one  case  of  paralysis  of  the 
muscles  supplied  by  the  musculospiral  nerve.     This  nerve 


I 
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had  l>een  MTVcrMl  by  a  punctnre<]  wound  on  tlie  « 
Hurluoe  of  lUit  right  arm  in  ite  upper  third. 

InoiMid  wijumU  ruiitilDg  trans%'cr¥vly  nrrtiHs  tbc  low 
third  of  the  I'orwirni,  especially  if  close  Iw  llie  wrist,  a 
nUcndttl  liy  the  danger  of  more  ur  less  a-rimis  injury  b 
lh<^  niiisclfit,  tenthtn!',  and  nen'es  at  that  jmint.     Sue* 
wounds  aw  pnjdni'ed  by  blows  fnim  tta  as  or  iiatcliet,  fc 
cuts  made  by  a  circuhir  saw  or  some  other  sbaqi  mac 
or  by  glass,  slate,  and  the  diSereiit  ctlgeil  mutcriaU  of  tmdc 
If  properly  reunited  by  suture?,  the  tendons  and  ihtvcsr  _^^ 
be  restored  to  power ;  it  )iup[H!ns  i4>meiiwes,  however,  tlu 
the  tendons  are  not  properly  united  at  operation,  orb 
the  Hiitunit  Kuh^'qiiently  give  way,  and  in  8Ueh  cases  fuuo 
tionul  power  is  greatly  imjviired.     Even  when  tlie  ner\'« 
art'  only  jmrtly  severed,  as  can  be  detennined  o 
lion,  the  Ibriflnn  recovers  it»  full  power  very  slowly  an 
grBdiially,  perhaps  not  until  several  years  have  elapsed. 

'Die  tuet  tliat  triviid  injuries  nuiy  be  tbilowed  by  cellu 
litis,  by  whieli  the  part  ean  be  rendered  almost  usclea 
does  not  need  ftirtlier  discussion  here. 


Bums  of  the  Forearm. 

Tiiesi'  all'  «(  fiiiietlonal    importanee  if  they  involve  tl 
skin  over  the  wrist-joint  or  ellww-joiDt,     As  the  skin  ( 
eioatricial  tissue  is  frequently  in  an  atrophic  condition,  i 
is  likely  to  break  open  and  is  very  sensitive  to  M>ld  ; 
of  hyperesthesia  are,  moreover,  not  infrcfpu'ntly  presented 


The 

fnu-tui-. 


Fracturea  of  the  Forearm. 

/  be  stated   ill    regard  to 


I'  portions  of  the  bones  of  tlie  fort«mi  thi 
are  enutained  witliiii  the  joint. 

The  oleeninoii   iiinv  he  torn  off  bv  muscular  aetion  tX 
may  be  .liiv.'lly  fnK-lim^l  by  a  fall.  '  In   eitJu'r  ease  it 
drawn    iipwiird    by   the    trioeiw,  the    disphieement    t«^ii 
frequently  followed  by  Sbruus  ratlier  than  by  bouy 
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Tlie  tricpjts  iinilcrgws  primary  atropliy,  wliieli  is  fiilliiwwl 
by  Beeonilary  involvement  of  the  bicejws,  brachialis  antiuuH, 
coracobrachial  is,  and  the  muscles  of  the  forearm.  In 
some  cases  the  iwitient  retsivers  the  ftill  uae  of  the  ami ; 
in  others,  he  is  obliged  to  wear  a  jointwl  snpi»ort  for  the 
elbow  in  order  to  work  to  any  advantage.  The  fractured 
olecniDOD  may  become  fixed  by  bony  union  in  or  beside 
the  oletiranon  fossa,  rather  than  at  the  pttint  of  fracture. 
After  fracture  of  the  olecranon  the  functional  power  of  the 
arm  is  always  impaired  for  the  time  b&ing,  and  in  Bome 
i  the  disability  is  permanent.  Direct  fractiircH  arc 
1  likely  to  involve  the  ulnar  nerve,  in  which  t«se  the 
I  symptoms  of  functional  ditwrder  are,  of  course,  increased 
\  ill  severity, 

Oueof/raeiHrr  of  the  righl  otreramm  due  to  a  fali  from  tlie  baleong  of 
I  «  iKraUr.  Sec|nel,  displai^emeiit  of  the  iileumnon,  Iraviiig  an  Jnt^n-al 
I  of  the  tridUi  (if  a  flnj^w  betwi^n  tlw  rraginenta.  One  yew  afterinjnry 
I  Van  pnlient  was  cuuiporatively  well  able  Ui  support  himself  nt  his 
[  tnde. 

[        A  mason,  thirty-eight  yeiira  of  age,  fell,  as  jaet  deeoribed,  on  No- 

[  vnnlwr  36,  19P9,  Buatoinitig  u  fracture  of  the  right  olecranon.     He 

It  treated  in  the  hoapitul,  then  in  the  diKpeniar}',     I  cxuiniiml 

' y  21,  lt*90,  and  he  reniainetl  in  my  care  until  Dei*nilier 

w.     InMumnce  allnwaiHw,  33J'J.     Durinj;  that 

)phy  of  the  arm  increased,  while  the  triee]w  nhoweil  rein- 

■      nTesrm  oould  he  abdneted  to  an  onf^le  of  \!A\ 

lit  wiLi  hi-ld  flexed  at  lui  angle  of  Ki  degrees. 

II    .'   i'liMti-d  support,   by  the  aid  of  n'hich  he 

I   learned  U'  |"    i  i  h<' work  of  his  liade.     Iuhq ranee  alio w- 

■.  .'  i(  I.,',  (■,vij(OH  tamed  6y  foRing  and  Writing  on 

i-iy  li'ifiiiiniil  diMbilitg. 

■XI  yevirs  iif  age,  slipiieil  and  fell  into  a  Hiiie-pit 
on  July  Iri,  IKUI.  lie  wit*  lirst  treated  in  a  diapenaoiy,  entering  my 
care  on  Octulier  l!l,  l>^fll.  At  that  time  the  left  elbow-joint"  was 
flexed  at  an  angle  of  140  degrei^ ;  the  ulivranon  wum  diNt>kii'ed  upward 
1)7  Ibe  width  of  a  finger  and  was  freely  movable.  .  The  ninsclea  were 
~  ttly  atrophied  ;  the  patient  complained  of  the  arm  being  cold,  and 
_  .._^  unable  to  clone   the  luuid   ivmpletelv.      InsaranM   allowance, 

When  the  conmoid  jjrocess  is  broken  off  at  its  base, 

lion  is  always  succeeded  by  ankylosis  of  the  joint  and 

ihy  of  the  brachialis  anticus.     If  the  ankylosis  is  com- 
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pli'U',   ilic   atrfijihv  of  tlio  niiisclc   bocomes,    nf  (rou 
m!itUTi>l'  s.x-ii]Mbi'v  .■..nsi,l..nitM.ri. 

Fracture  of  the  Ulna  in  its  Upper  Third,  Accom- 
panied by  Upward  Dislocation  of  the  Head  of  the 
Radius. — Thiw  muy  ha  liwkcd  uimju  as  oiii-  nf  the  tvpica 
I'rnotiirea  of  the  furi'arm.  As  I  liavt-  repeateiUy  batl  u 
eioii  to  obBcrve,  when  alltiwi'd  Uy  rcniaJri  unreduced,  ihi 
lesion  presents  tlie  following  ehiinii-tcristic  fligns 
union  is  ewtablished :  the  cllHuv-juiut  is  flexed  and  i 
plebely  or  almost  completely  ankyl'i^^e*!  ;  the  ulua  is  lien 
lit  an  angle  the  concavity  of  wliit-li  U  din-otcd  outward; 
the  Iicad  of  the  radius  shows  <listinctly  under  the  skia 
and  the  whole  forcann  appears  shurtt-ned.  As  is  to  1 
ex|K;(!ted  in  all  cases  of  ankykwis  of  the  elbow-joint,  tl 
mobility  of  the  shoulder- joint  is  seoondarily  inipsui-ed. 

Fractures  of  the  Shaft  of  the  Ulna. — Fractures  a 
the  shaft  are  in  most  rases  ruiised  by  tlireol  violenci 
as  from  a  fall  on  the  inner  side  of  the  foreami.  Afk 
union  is  established  the  ulna  is  usually  found  shortnid 
and  bent  at  an  angle  the  concavity  of  which  is  directfl 
inward.  Oasew  are  on  record,  however,  in  which  fraotui 
oocurrwf  during  the  process  of  titling  heavy  weights  or  o 
setting  them  down  wlien  the  forearm  was  Hexed.  A  fraO 
lure  iH-curring  under  such  eircuiiL-itanwa  docs  not  nccce 
sarily  indinile  a  pathologic  ctjndition  of  the  bone,  as 
shown  by  the  following  rase  : 

Oueof  frarlurr  of  Ihf  right  ulna  eatuird  by  lifting  a  heaiy  bnndle  <if  he 

A  wurkuian,  turtj'-HJx  ytan  nf  a||:e,  felt  a  rioleiit  pain  in  his  rig. 
forearm  i>s  he  al;temj)lei)  lo  litt  a  huio?  linndlF  ol  bay  on  Noreinber  < 
if!sn.  Tlie  pain  was  anxniipanieil  by  Ihc  •leiiiMlion  of  liaving  bro' 
his  ami.  At  lirHt  he  wm  tmtt«d  iii  a  Hiiiyical  cliiiio  for  mOMti 
stnuii ;  Hubaequentty,  m  another  clinic,  for  a  fntctnre  ot  thi^  ri^t  ul 
I  took  a  nkiaf^ph  irf  the  part  on  NuveiiilHT  23,  \Sff7. 

The  patient  wiw  a  rather  tal\,  very  vitforuiLi  inan  ;  he  gare  a  g 
hniily  hiatoiy,  hod  served  in  the  army,  and  IumI  previously  beM  .^^ 
Kuod  health,  lie  liad  never  been  iiijnrcd  untjl  1^,  when,  in  liftU 
u  lu-uvy  nauk  al  com  to  his  luck,  he  sriHtaiiied  a  fraoture  ot  the  I* 
foreann. 

The  xkiniiraph  ahuwetl  an  nimnited  fnK'tnir  of  the  right  nlna  In  I 
tower  third ;  and  also  tlut  the  bones  were  dcvelofled  to  nn  miusoal  Aeg 
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FRACTURES  OF  THE  RADIUS. 

Fractures  of  tlie  shaft  are  usually  followed  by  muscular 
atropiiy  ami  by  flight  fiinctiunal  disability  of  the  t-lbow- 
joiiit  and  wrist,  dfjieudiiig  ou  tiic  displaccmoDt. 

The  fragiiierifc*  may  be  eo  far  displaced  aa  to  <!ome  into  con- 
tact with  the  sliafl  of  the  radius,  thereby  limiting  move- 
ments of  rotation.  The  same  effect  is  produced  liy  a 
like  displacement  of  the  fragments  of  the  nulius  in  eases 
of  fracture  of  the  latter  bone.  The  iustiniiice  allowance 
in  such  cases  is  estimated  at  fn)m  ZA^'/c  to  40^  tor 
the  right  arm,  from  25  Jj  to  30^  for  the  left,  or  even 
higher. 

If  both  ulna  and  radius  are  involved  in  the  fracture, 
the  four  fragnionta  may  in  very  rare  instances  become 
consolidated  at  a  p<iint  of  common  convergence.  The 
case  cited  by  Helferich  iu  his  "  Fnietnres  and  Disloca- 
tions" ia  verj-  instructive  in  regaril  lo  the  use  of  narrow 
Bjtiints,  which  are  likely  to  cause  too  great  a  degree  of 
compression. 

Fractures  of  the  head  of  the  radius  arc  often  fi>l- 

loweil  by  consid(>ral)li^  di.splacemenl.  n'^iiltiof;  in  ankylosis 
of  tlie  joint. 

Fractures  of  the  shaft  of  the  radius,  usually  caused 
by  direel  violence,  aiv  nut  with  in  com |Mi rati vely  few 
cases.  The  sulis(-((iient  displiii-ement,  due  to  action  of  the 
bieeja,  incivascs  as  tlie  line  of  friicture  ap[iroache9  the 
upper  thinl  of  the  bone. 

The  prognosis  as  to  function  in  fractures  of  the  forearm 
involving  both  bones  is  unfavorable  if  there  is  any  con- 
siderable degree  of  displacement.  Iu  the  majority  of  su<^h 
cases  pronation  and  supination  are  greatly  limited,  while 
flexion  and  extension  arc  im|H'rfectly  executed  in  certain 
respects,  interfering  very  decidetlly  with  the  usefulness  of 
the  arm. 

The  functional  disability  is  greater  the  nearer  the  frac- 
ture lies  to  the  joint.  Fractures  of  Utth  bones  near  the 
wrist-joint  are  likely  to  pniduce  marked  degrees  of  dis- 
placement and  to  be  very  slow  in  healing. 


I 


296  DISEASES  CAUSED  Br  ACCWE^•TS. 

I  '.(«<■  iif  fnu-larr  iiflhr  hifi-r  Ihiril  nf  IHf/arfarm  trilh  rnrrmr  di-ym 
ilUiilii-imint  iiful  ■a-iriY /iinrlionnl  ilimihilitg. 

A  «riEkiii;iti,  lliivlv-six  yisirs  of  nge,  toll,  strikttijt  im  the  led  luuid, 
ill  iii'i'iU  r,  i-'ii:!.  lie  HUHMiiinl  a  fracture  tit  the  liraer  third  nf  the 
Icf^  [iiii'iii III,  uliifh  in  iinitiiiK  left  a  very  iiiarloMl  miiuivity  on  thu 
nulinl  si'li',  Tlic  jtriTi  was  refmcluml  in  the  huapitAl.  but  the  oikih- 
tion  pmveil  iinHiieeessfiil,  the  lioncs  returning  In  their  fnrnier  p<Mii(iii, 
while  niiion  took  place  very  nlowl,v. 

I  fxainiued  aiul  took  n  ^ingmphof  tlir  patient  Nuveinber2S,  I8)t7. 
There  wne  murked  ilefuimllt'  nf  the  riireami,  wliieh  van  sharif;n«l  and 
Btroplited.  The  liniid  l^ils  ili-]'I:u'i-'!  iiii'twiinl,  llw  uiun.'lt«i  ttJt  suft 
and  wore  mueli  utiiii>liiiil :  iln'  iitii|iir:iiiiit>  ii(  tlii'  pint  wHsdepmwd. 
The  foreomi  prewiii'-il  a  i'>iir.i\it>  mi  itii'  rwlial  side.  The  len  iNUid 
could  exert  hut  vi-i-,v  tiiilr  |pii-..iiii-;  ih-  cIlKiw-ioiiit  iwrmitled  prona- 
tion and  supinatiim  u-  ;i  ii'imial  ilr;jiii',  1ml.  tlip  miiliility  of  the  wrist 
vae  gmtlly  nwtrielcd.  Hie  la^it  three  KiiKcni  were  lield  slightly 
flexed,  hut  could  be  closed,  The  tntient  wbh  allowed  40%  insarance 
allowaute. 

(Viw  offraiiHrr  of  Ihr  loinr  Ihhd  of  Ihe  Irfl  foiram.     IVig.  35. 1 

Tlie  aeeuiupitiiying  figure  ilhiHtratefaciw  analogoua  to  tJie  one  j 
dew^iiiod. 

A  nuKun,  lhirty•»pv^n  yenrn  of  o)ie.  fel'  'imn  a  wmffolding  on 
Aniiuxt  ^1,  li^l^t,  Miiftnining  llie  injiny  pii'tioiiHty  meniioned.  He 
waa  treaK*!  in  tlie  hoxpilul. 

I  examined  and  biuk  u  Hkingrnph  of  tlie  jnitient  on  Man-h  S3,  ISSR 
I  round  the  ^1nctiolUll  power  of  the  arm  coni^iderahly  dJlniui^Kd; 
tlte  mnxclea  nf  the  whole  ann,  iDchKlliiK  the  hand,  were  gmttly 
atropliieil.  It  wiw  Mborlened  by  tlirre  rentiiiiFlcts  and  ttH  strength 
was  diiniiiiHtml  by  thi'ee-fmirtliH.  He  wim  at  llrnt  alloweil  Hfi'  insnr- 
micc  allowance,  it  was  lat«<r  rvilui^l  h>  4U%,  at  utiH'b  rHI«  it  luubeen 
oiinliniivd  up  to  tlie  prewnt  lime 

Tlip  iinfavoralilc  remilts  an  ri^fiiird  jimimtiixi  and  RU]ii- 
natiiiii  wbifli  arc  seen  in  cams  of  frat-tiire  aci-finijiniiiwl  by 
nmrk(-d  dHplatvmnit  of  tlie  frnjjmcnta  have  iilremiy  been 
mentiniied.  Kimctiona)  jxiwcr  niiiy  in  nlher  m«t>^  lie  iin- 
|)uirG<l  in  conso(iii<?n«'  nf  piK^^iKbt-nrlliro-is  antl  iht-lirniic 
iniiM-tilar  piiintysis. 

IVndo-artbnisiH  cau-t's  gravo  fiin<'[iiiiiii|  ib-nbility.  It 
ntiiiilly  nnilers  niovcini'iits  di-iiinmiing  tlic  cxbibitiim  of 
much  fitrenjrih  out  nf  the  qiie«tiiin,  altlmngb  a  ft-w  int-tani-es 
arc  iin  ni-oni  in  whirh  considcrnlik-  power  wa*  dis- 
playptl  some  time  afU-r  injnf}-.  Piiticntii  are  frctjnciitly 
oblipt-d  to  wear  ii  fixatinn-Uindagc  around  tin-  fon-arm  in 
ortliT  Ut  iw  tbf  hand  uvwi  for  cmlinary  pnriwtseii.  Th« 
h\nr  ('rugmeiit  is  apt  to  beoomts  greittly  atrophied,  tlic 
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atrii[)liy  invulvitig  not  ouly  the  niiisolcs  anil  a<li[»«»e  Ussii^ 
but  extending  in  the  ponrse  of  time  to  the  bone  as  well, 
In  some  cases  union  may  finally  l)e  established,  even  when 
a  considerable  period  lias  elajtsed  after  injurj- ;  I  liavef 
kuuwu  it  to  occur  as  long  as  twi)  years  afterward- 

The  development  of  a  new  joint  is  seldom  favorable  to 
functional   [wwcr  as  far  as  movements  of   nitatin 
CO nee rued. 

Ischemic  muscular  paralysis  is  a  jniralrsis  of  the  raii»- 
eles  of  the  forearm  dne  to  com  press  ion  from  too  firm 
bandage.  Unless  treateil  early,  the  condition  is  a  veiT 
difHi'uit  one  to  overeorni-. 

Typical  Fractures  of  the  Radius.- 

My  ))era()unl  olieervation  hitn  covrml  I  Xfi  raxes  of  these  ftaotnrca. 

In  exHiiiiuins  the  nuliiis  with  refvitMiu^  to  reunittd  fmolnrm  It  il 
Bilviauble  lo  begin  by  iiiHptvtion,  timl  with  the  nruui  tutnging  at  t^■ 
side,  then  with  tht  thuiiils  nl  Imth  IuuiiIh  plored  side  by  side.     Tl 
appeamnee  iil   tile  exleiuwr  luid   Aexur  Biirfans  shunld  be  VBrefDlt] 
nowi,  uIko  thE  proltk>  iit  tile  pnrt.    In  proptising  pnlpittiim  llie  lov 


We  are  justitietl  in  using  the  term  typical  fractures  a 
tlie  nulius  in  describing  the  fntetures  of  tlie  lower  end  of 
the  bone,  not  only  because!  of  the  frwpiency  of  their  oocur- 
renre,  bnt  also  because  they  almost  all  arisi'  under  similar 
circumntances  and  present  characteristic  aiipeaiimcos,  both: 
before  and  after  cimsolidntion,  in  spite  of  the  great  di- 
versity of  their  forms.  Many  cases  (»f  so-called  sprains 
of  the  wrist  are  really  fraefurea  of  this  type.  The  two 
legions  are,  in  fact,  fre()uently  produw-d  in  the  same  man- 
ner,— by  a  fall  on  llic  hauti, — so  that  it  wonld  not  seens 
inappropriate  to  v|"'iiU  nf  I'nu'Mircs  of  the  kind  under  dia» 
cussion  as  "simiiu-fraclun's," 

The  (ortv  of  iIk-  liill  which  jirixhiees  ihem  is  not  necea- 
snrily  npplii<d  to  the  jwdm  of  the  liand  ;  they  may  equall]^ 
well  be  caused  by  a  fall  on  tlie  luick  of  the  liand  or  oi 
the  clenched  hand.     I  liave  also  knowu  coses  to  ocoul 
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from  ovpreslonsion  oi  thp  wrint  when  iinlniiilinf;  lii'avy 
Iwanis,  or  even  as  a  result  of  a  fall  or  blow  on  the  lower 
eud  of  tlie  ulim.  The?  uIdu  in  some  instances  rGnmined 
iutact,  while  in  others  the  styloid  process  was  hruken  off. 
The  line  of  fracture  varit-s  with  the  cause  which  produces 
it  and  the  manner  in  which  the  force  is  a|iplieil.  It  is 
ini^Ktrlnnt  to  ascertain  all  the  facts  bearing  on  tlii.s  point 
in  iinhr  tu  gain  a  clear  unilenitandingof  the  subsequent 
displacement  ami  fiinetional  disability.  When  the  line  »f 
fracture  runs  transversely,  as  it  does  when  the  fracture  is 
caused  by  a  fall  on  the  outstretched  hand,  the  lower  frag- 
ment is  alnifist  iiivuriably  displaced  biiekword,  while  it  is 
usually  displaced  forwanl  in  case  of  falls  on  the  dorsum 
uf  the  baud. 

»  Union    may  l»e  estjiblished  within  the  first  week  or 

two,  or  may  require  three  or  four  weeks'  time.  In 
(»)e  case  a  skiagraph  taken  three  weeks  aHer  the  injury 
occurred  showetl  precisely  the  same  condition  as  had  ex- 
isted on  the  fourth  day.  It  diws  not  do,  therefore,  t« 
maintain  a  Hxation-handage  for  the  same  length  uf  time  in 
^^       all  casi'8. 

^ft  The  symptoms  of  typical  fractures  of  the  radius  aller 

^H      union  is  established  are  as  follows  : 

^1  The  wrist  ap{H-ai-s  broa<lerand  thicker  than  normal,  and 

^B  the  head  of  the  ulna  is  cmii^iiderahly  displaceil  to  the  side. 
^H  The  hand  is  displaced  tu  the  radial  side,  while  the  fingers 
^H  *  of^  point  more  to  the  ulnar  side.  (This  is  probably  often 
^^L  due  tu  the  Imudagc.)  In  ease  of  backward  displace  men  t 
^^K  of  the  lower  fragment  the  latter  shows  as  a  rotmded 
^^H  prominence  on  the  posterior  aspect  of  the  forearm  close  to 
^^B  the  wrist ;  above  tlie  prominence  there  is  a  hollow.  Close 
^^P  to  the  wrist  on  the  flexor  surface  of  tlie  forearm  the  s(»ft 
^B  parts  (the  pronator  quadrntus  muscle  and  flexor  tendons) 
^^K  project  in  the  form  of  u  soft  tumor.  This  prominenor  of 
^^1  the  sofl  {Hirts  of  the  flexor  surface  is  a  regular  accom|Hini- 
^^^  ment  of  tlie  castas  caused  by  a  fall  on  the  palm  of  the  hand, 
^^^    but  is  uut  seen  in  those  caused  by  a  fall  on  the  dorsnm  of 
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the  liaiiil.  The  elmft  of  the  radius  U  dbplacetl,  a."  a  rule, 
being  n>tale(l  outward  by  tlie  muscles  aUaclied  to  the  t-s- 
tcnuil  (MHidyle  of  the  humerus  and  tlie  exte-mal  condyloid 
ridge.  Owisionally,  however,  the  slmft  is  rotated  iuwnnl. 
In  coiisc([uence  of  this  itisplaccment  of  the  ghaft  of  the 
Rulins  the  nidius  and  ulna  t-ross  cHvh  other,  either  alxive 
or  below  liie  iiormid  point.  Tlie  displacement  of  tlie  Uinc 
of  oourse  involves  a  similar  cliangp  of  position  of  the 
muscles  flurmunding  it,  as  is  shown  by  a  markwi  dcpn*- 
Bion  on  the  radial  side  of  the  foreann  in  it-;  lower  third, 
due  (o  the  outward  displacement  of  the  point  of  insertion 
of  the  tendon  of  the  supinator  lon^u^.  Partial  disloca- 
tions, varying  in  degree,  are  sei-n  in  iw>th  the  Hij>prior  anil 
inferior  radio-ulnar  joints,  and  in  ea.M>  of  lite  latter  tlie 
di»iliMMtion  may  even  bo  a  complete  one.  The  furearm  also 
very  frequently  apjiears  shortenetl.  In  the  majority  of 
caws  the  styloid  pr<H!ess  of  tlie  nlna  is  broken  oft'  and  the 
<apHule  of  the  wriat-joint  is  swollen.  The  muscles  of  the 
forearm  and  hand  show  signs  of  atrophy,  and  those  of  the 
nppi-r  extremity  are  often  similarly  afi'ected,  csiH-cially  the 
hiee|is.  The  atro|»liy  of  the  liie(-|).-; — which  is  due  to  the 
dis)>luccmeiit  of  the  shaft  of  the  railing  itiiil  the  n-stritrtion 
of  snjiinution — diminishes  its  [xiwiv  iis  a  iiexor  of  the 
clhuw-joint.  The  elhow-joint  is  ii|>l  li>  lie  held  flexed  at 
first,  allowing  neither  complete  flexii.o  nor  <i.ni|ihleexten- 
aion.  AlKluetinn  of  the  arm  is  also  likely  to  he  somewhat 
restrict*-!!.  In  some  cases  there  is  pjiiiilysis  of  the  parts 
supplied  by  the  muscuWpinil,  mc<Iiau,  or  ulnar  nerv<». 

The  l»ones  of  the  carpus  usually  c8(«|)e  injury  ;  if  not, 
the  Hcaphoid  is  the  one  most  likely  to  l>e  involved.  The 
leftion  usually  takes  the  form  of  a  lr;ietnre  ;  (M'casionally, 
however,  the  scaphoid  is  dislouited  or  is  driven  into  the 
oaiieellous  tissue  of  the  radius. 

The  relation  Iwtwcen  the  nrtieular  surface  of  the  radius 
and  the  carpus  is,  <ui  the  other  hand,  never  nonnal  in 
these  eii.'ies,  and  the  ligaments  of  ihe  carjais  are  always 
^  Stretched  uiid  Iwsctiod.     This  results  in  imjierfect  closure 
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aiwl  wcakiKvt*  of  the  band,  whicb  srp  noliniible  svmplonis 
of  the  recent  iojaty,  and  flometiiDc^  pereist  for  a  Im^ 
time. 

The  rtuiff^  of  motion  at  the  wrist  b  coosiderablv  dirain- 
iitlml,  and  iironiitinn  aoA  sapination  are  rcetnctcd  in 
almoitl  all  cariCA. 

TUv  treatment  of  Uie  fciregning  condition  consists  of 
iiinfMHge  and  paivtive  motion  and  of  gvnina.4tic  exerriM» 
for  the  |>iir]>oM(.'  of  ovemtiniii)^  ihe  di:^|ilaefni<-ut  aiul  anky- 
IimJs.  Tniction  made  with  ineiv-a^ing  weights  And  rotaloir 
roovpnu-nti*  are  veiy  bcni-liciul,  while  clectrifitv  should  lie 
irmplovwl  for  iho  [Hiraly^i.f. 

As  far  at>  duration  nf  trwitmt^nl  is  foncfrnol,  the  parui 
may  within  a  few  weeks  regitin  us  niueli  functional  power 
as  can  Iw  hoped  for  at  all,  or  tlie  course  of  exercises,  etc, 
may  nw<l  (o  Ix-  kept  np  for  montlis,  or  even  for  one  or  two 
years. 

Inwfwity  for  self-support,  which  is  proportionate  to  J 
funrlional  disability,  varies  from  lOjS,  1 5  Jf .  <"*  20  Jif  in  | 
light  caws,  to  50^,  60jf ,  or  even  70^  in  serioua  ones.  I 
To  thi'  latter  cIiish  belong  the  eases  of  ItNiee-jointedness  dno  I 
fo  extensive  laoeratinn  of  the  uipsnie  of  the  wrisl>jfjint. 

As  uln^uly  stated,  dii^lomtion  or  subluxation  of  tlie  I 
inferior  nidio-ulnar  joint  is  a  very  fictjiieut  complication  of  J 
typiejit  fnietnn's  of  the  radius. 

The  styloid  process  of  the  nina  if  occasionally  rotated  I 
no  as  to  he  ilireoted  forwanl  or  luM'kwnrd,  iind  the  whole  J 
lower  end  of  the  ulna  may  be  found  abiionnally  mo^-able.  I 

lime  of  rriiHiled  Igpiml  fraHarr  of  Ikr  rmiiu*  follitteril  bsprrfeti  n 
rry.     (Fia.  IW,  }i.  ;H)t.) 

Thp  suliJMit  (if  Ihc  tHx-oniptinyint;  okintfrnpli  was  a  workman,  ttxtj  I 
yvum  of  i^tt,   who,  nh^^  pnnhinit  a  luindcart,   nn  Antnixt  2T,  16S" 
ctmck  i^iniit n  hmp  of  ntoiwn,  caiiHlnK hi*  Iwiiil  to  be  linlentlyptcm 
hoekwaril.     Hi-  whh  M  Hret  trentMl  fur  n  Hpraiii  ot  the  ivriat. 

Tlic  iikuiKmbh  iliuwn  thr  fractnrc  of  the  nulial  Fpiph,v»i>s  coiniiletelT  J 
n>tiiilt4-d,  tlie  lini'  nl  fmetun.>  sliowin^  Iml   very  lilllp.     The  styloia  J 

Sroems  iiT  Uie  iilaa  Ih  xeen  to  l)e  broken  o(T.  uihI  the  iilnn  in  stightlv  i 
isplnonl  (oru-nrd,  Mriktns  urinal  the  aemiluuiu'  bone.  The  WM^urfd  J 
is  evidently  not  In  normal  pointiau. 
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M  Ihp  limp  I  exaniinMl  tht>  patiMit,  on  Spptcmlwr  0,  \'^,  I 
movements  of  the  wrist-joint  were  oonsideratity  limited,  and  the  I 
gera  could  not  be  completi'l.v  cloned. 

Indemnity  was  not  petiuin-d  in  this  caw,  as  thv  patient  made  a  co 
plete  recovery  before  the  li^nuiiig  ttt  the  fourteenth  week,  the  ti: 
when  irumnuioc  is  ilivt  tiuiil. 

Omt  of  tgpiail  fradun  of  the  left  radiuf  (PIk.  37,  p.  3CO),  nmiffti^ 
in  pitiiial  reeoivrg. 

A  carpenter,  forty-eifc)it  yearn  nf  age,  fell  From  a  mif,  on  Xovein 
15,  1B9T,  landing  on  a  bMip  of  Hand,  with  hiii  left  hand  extendi^. 

I  examined  and  took  a  skiagraph  oF  the  patient  on  N'ovemt>or  3<^ 
180T.  The  fracture  is  xhown  in  tlieaooompanying  illuKtratiun.  Th 
foTBarm,  wrist,  and  fingers  were  greatly  swollen  ;  the  lingent  eoiild  im 
be  closed,  and  ^c  defomiity  was  extremely  weU  marked.  Tlie  injuro 
part  was  planed  in  temporary  planter  liundfiKai,  aod  wax  tn-st^d  ula 
by  massage,  st^am  baths,  anil  tater  on  by  eserciBea.  Tlie  defnnuiiy 
was  overcome  by  refraetiire  of  the  bone. 

Tile  i«tipnt  wan  di.-vhui^  on  May  21,  18!H  «itl; 
allowance  of  110%. 

The  inilex-Hn^r  am)  middle  finger  had  been  miitilatcil  in  on  eorlic 
accident ;  utherwiw  the  Itand  Mnild  be  completely  clcrwd  ;  Ibe  gr1| 
however,  wiwulill  w«ik.  .Six  months  later  the  insurance  allowanc 
was  I'eilnced  to  '2ft%,  lit  which  rate  it  Itaa  continued. 

Cour  of  Igpifiil  frnrlniv  of  Hie  raiiivii,  atrompanird  bg  ditleailum  ^ 
tte  infcriur  radio-alaar  joint. 

A  workman,  thirt.v-iine  vcars  of  age.  fell  from  a  ladder  on  Anga 
2(1,  Iffl>H.     iFig.  W,  ii.  :MI.-..') 

'FliB  skiagraph  taken  i)n  Oetflbcr  10,  IriiW,  showed  union  to  hnw 
taken  plncc.  Tlie  wrist,  hiiwever,  wns  Rtill  swollen,  iind  its  mohili^ 
WM  restlricted.  Tlie  piilii-nt  was  rtill  unable  to  cl'iw  Ihii  Imnd,  wbW 
was  very  weak.     Tlie  heoil  oF  tlie  nlnii  ■nun  very  fn-ely  movaltle. 

The  skuigmpli  nhon-x  the  line  of  Fructiire  in  the  nidiiil  epiphysis,  thft 
dislocation  of  the  inferior  nidio-ulnar  joint,  the  rlisi'liicenient  of  U* 
Ixnies  oF  the  oarpus,  and  the  displacement  uF  the  !i:ih<t  (o  the  ruiliai 
tide.     When  diHcliargeil,  after  cnnsidenible  impimrmi'iit  liwl  tii" 
place,  the  patient  was  c«iicedc<1  an  insiimuce  allovMiiii'i'  oF  nu^. 


OHuiidcrnlioiu  a/i  to  Analamj/  and  Fvnctinii. — ^Tlie  niei'lianism  of 
vrist  IB  rather  complintled,  nonnally  consisting  oF  six  separate 
iT  comhinnlJOTi  jointH. 

1.  The  TBilicuarpal  ariieuUtJon, — the  wrist-joint  proper. — foni 
by  the  mdiua  above  and  tlie  scaphiiid  and  seniilunur  Uiiies  bell 
Hexjon  and  exteniuon  take  plaw  in  this  joiiil. 

a.  TheinFeriornKlio-tiliiararttuultition,  perniitlingoFlhenioveaH 
of  proiMtion  and  supinatimi,  cmtstitnting  the  rotation  of  the  wriat. 
3>  The  joint  between  tbe  ^rilonn  luid  ciuicitorm  bonea. 
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4.  Thp  oomhi nation  joint  between  (lie  ampliniil,  nnniilunor,  onnel-9 
fonri,  nncitorui,  iis  maf^uni,  tiapezoid,  inner  surtiuv  of  ttie  tTHpuiinm,  ■ 
and  tlie  baaee  of  the  second  and  Uiird  metacarpal  bones,  forming  tbAl 
inlennrpal  and  melocnrpal  jointa. 

5.  The  urticulation  between  the  unoifonn  bone  and  Ihe  budw  of  t 
fourth  and  fifth  nietncarpal  bones. 

6.  The  articnlation  between  the  trapenoiu  and  Erst  nietNoarpal  bunc^ 
Tile  hial-niiinetl  joint  (reuiproeal  reception)  is  always  entirely  »e 

rate  from  the  otheni.  vhile  in  some  individnalBKll  the  other  live  j(H 
niay  be  in  eoniiiiiinitiitiiin  with  one  another.     In  Huch  etura  we  have  | 
todcnliMili  I.-'  I'liii--.  ..[  i;iiher  with  one  joint  ami  one  oombinaUon 
joint.     'II:  ''.  I'vistini;  betwceu  these  five  joints  ejqilwns 

the  ni]  lit  I         '         hi' whole  wri^it  in  eome  awes  of  infeGtion. 

A  similiir  1  >;.  II-! iiiiri  to  tlie  wriat  in  cones  of  injnry  at  the 

joint  lietnt-i'ii  ihi-  tuiiHv.iiuii  uiid  first  melacurpal  lM>ne  is  to  be  explained 
by  the  deetniutiun  uf  ttiu  interoeeeoas  lipiment.  In  opeiutiDK  tor  tlw 
removal  ot  the  thumb  unit  first  nietacarpul  bone,  injury  of  this  liganwot 
should  be  carefully  avoided.  Thi»i  can  best  he  accomplished  by  ettUr- 
inii  the  joint  immediately  below  the  insertion  of  the  tendon  of  the 
nbduclor  lungna  pollicis  (ext*na<ir  secniidi  intemodii  pollici 

The  fact  that  the  triangnlai'  Hbrocarlilage  occasionnlly  presents  a  per-'  ■ 
foralion  is  of  importance  in  dealing  with  injnries  and  diseases  of  Ul»'| 
lower  iBdin^nlnar  joint. 

Another  point  to  be  borne  in  mim5  iii  tbf  occjiuioniil  existence  of  in-  a 
tero»ie>onB  liniamente  between  Hn-  ji^iins  \iliirii  iminlly  iiitereouimuni-  | 
oote,  lliuaincreusinj;  the  nunil"!  nf -Jiunitv  imnis  in  thi' 

Tbe  strongest  li^ment  nf  ili>  ^Mi-t-jniiir  i-^  fuund  on 
mirfaou;  posttriorly,  the  ligiini'  ii(  iipii-:i>l-  "f  si|inrale  and  eonipunV'l 
lively  weak  fibrous  handn  eotin('<'tiii)r  iHljiut-nt  Immifs.  When  the'] 
wrist^joint  becomes  filled  with  a  fluid  exudate,  the  capsnle  of  the  jc 
isprened  out  between  these  bande,  forming  the  sn-ealled  ganglia  all 
the  wrist.  " 

In  tbcir  pnesage  aerost  the  bock  of  tbe  WTist  the  exte 
are  retaine^l  in  iMwition  by  (he  posterior  annnlor  lipnment,  on  ext^i- 
sion  of  tlie  posterior  [Hficia  of  the  forearm.  It  is  strengthened  by  some 
additional  llbeTs.  It  is  divided,  an  a  mie,  into  seven  separate  oom- 
pMtmenCs  for  lite  varlooH  tendons,  some  of  which  are  usually  it 
'n  a  common  synovial  membrane. 

The  wrist  is  oapuble  cif  tbe  following  movements: 

1.  Flexion  (antefiexion). 

2.  Extension  (tetrofiexinn). 

3.  Ahduction  (movement  faiwanl  the  rudial  side,  radial  fleximi). 

4.  Adduction  (movement  toward  the  ulnar  Bide,  ulnar  flexion). 

5.  Ciroumduetion,   which  is  a  etmibiiuition  of   the  four  previ 


6.  Rotation  (povnation  and  supination)  in  tbe  inferior  radio-ulna 

Flexion,  exteniiiuii,  abduction,  and  adduction  are  executed  i 
wrfBi-joint  proper— tbe  mdiiioin''''  articnUitiun.     Flexion  and  b:  . 
MOD  are  limited — in  addition  tu  Uie  tension  o[  the  ligumeDls — by  tl 
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MnlAct,  above  or  betow,  between  the  radius  od  the  one  hand  aii<l  the 
BCaphoiil  and  semilnnur  on  the  other. 

Flexiou  tuid  exl^nnioii  take  plaw  aronnil  b  tratiBvpise  axis  with  very 
little  change  of  plane.  The  angle  to  which  these  movements  can  be 
I'arried  vtirivs  t;reatlj-  in  different  LndividunU,  and  even  varies  bb  to 
(he  two  hands  in  the  same  individual.  Aoooriling  to  the  ineasure- 
mentB  thnt  I  have  tAken  on  individnalsof  different  a)cea  and  in  various 
chwees  of  society,  extension  is,  ae  a  rule,  Bomewluit  mure  limited  than 
flexion  ;  this  point,  however,  often  depends  ujioii  the  profesBion  of  the 
individnal.  In  a  number  of  roofere  who  were  expert  in  climhing  1 
found  the  an^le  of  exteiiainn  to  exceed  tltat  of  flexion.  The  avern^n^ 
angle  of  extension  was  flO  degrees,  curried  in  speciiil  easi's  to  from  H.) 
to  tXI  defireea;  the  average  angle  at  flexion  was  65  j  degrees;  ite  extreme 
limit,  tM)  degrees. 

In  extreme  flexion  aiul  extension  the  wriKt-juint  proper  is  asiated 
by  the  joints  between  the  two  rows  of  carpal  bones. 

The  axis  oronnd  which  the  carpoa  revolves  in  abdnction  and  adduc- 
tion doe«  not  form  n  etiaight  line,  but,  ou  the  contmir,  the  plane  ot 
motion  almost  constantly  cbnugea.  The  angle  oF  abdnction  never 
equals  that  of  adduction,  the  former,  according  to  my  measuremeiitii, 
being  represented,  on  the  avorufie,  by  32)  degrees,  the  latter  by  nearly 
50  dqirc^s.  The  change  in  the  plane  of  motion  increaf«B  as  the  ex- 
tremes <it  abduction  and  adduction  ore  reached,  especially  in  the  case 
of  adduction.  A  certain  degree  cd  movemeut  u<vurH  nt  the  same  time 
among  the  joints  between  thecarpal  tionea,  the  scaphoid  lakinc  part  in 
adduotion,  the  cuneiform  in  abdnction.  It  is  not  possible,  however,  to 
enter  into  a  diaunaHion  of  tliese  pointD  here. 

Pronation  and  supination  are  executed  in  the  superior  and  inferior 
ladio-nlnar  artjcnlations.  Although  limited  by  the  tension  ol  liga- 
ments and  Icndotis,  the  angle  thus  olttained  tnay  equal  or  exceetl  ISO 
d^rees.  The  radius  during  this  movement  rotates  around  the  ulnii, 
Duchenne  niaintains  that  the  ulna  moves  simultaneounly. 

Mobility  irf  (he  wrist  is  essential  to  workem  employed  in  the  various 
branches  nf  indiiotry,  espeHally  to  those  whoee  work  requires  them 
either  to  griL-iii  iiml  li>  hold  heavy  articles,  while  directing  uieir  further 
prt^^sH  ivilli  the  \\  iinl-joint,  or  to  exert  pressure  on  the  hand.  Anky- 
losis irf  the  wrisr-jciinl  following  fractures,  dislocations,  sprains,  and 
inflauiniutorv  procesaes  causes  a  eoirvsjionding  dif^ee  of  disability  (or 
self-support  on  the  part  of  tlie  putient. 

Statifliai. — In  addition  to  the  146  cases  of  typical  fracture  of  the 
radius,  my  material  includes  81  cases  of  injury  of  t)ie  wriHt--joint, 
obaerveii  after  healing  took  place.  This  nnml>er  includes  11  cases  of 
injuries  due  to  contusion,  51  cases  of  sprain,  5  of  dislocation  of  the 
bones  of  the  carpns,  14  of  fr»ctnre  of  the  bones  of  the  caqms  or  i>f 
the  styloid  process  of  the  ulna  occurring  separately,  and  6  of  wounds. 

Sprains  of  the  Wrist-joint. 

Sprains  of  the  wrist-joint  are  a  verj-  common  form  of 

injury.     If  in  Jescribing  an  iiijuiy  of  tlie  wrist-joint  we 
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apply  tho  ti'iTii  sprain  strictly  in  the  sense  of  its  tlcfiitition 
in  tlie  first  part  of  this  book, — niinif  ly,  ns  a  ilislixaitiim  of 
only  moniejitary  duration,  righting  itself  at  once, — we 
shall  1k'  obliged  to  exclude  a  nnmber  of  otiitr  injuries  of 
similar  etiology  which  are  often  covered  by  the  name  of 
sprain.  Under  "  gprains "  we  find  typical  fractures 
of  the  radius,  fractures  and  dislocation;^  of  the  bones  of  tJie 
carpus,  dislooitiuns  of  the  inferior  radio-ulnar  articulation, 
etc. 

Tnie  sprains,  in  which  the  lesiim  consists  only  of 
strain  or  slight  lawiralion  of  the  ea|)sule  and  ligaments  of 
the  joint,  are  soon  cure<l  by  rest  of  the  imrt,  logothcr  with 
compresses  and  massage,  although  frequently  the  joint 
remains  weak  and  the  capsule  continues  relaxecl  for  some 
time. 

In  almost  nil  cases  of  f  prain  coming  under  my  obsen^ 
tion  for  tlic  Inst  three  years  I  hiivc,  by  the  aid  of  skia- 
graphs, discovered  11  disliiratioii  of  the  inferior  radio-ulnar 
joint. 

Dislocation  of  the  Radio-ulnar  Joint. 

This  lesion,  which  is  not  tit  all  unefjmmon,  is  usualljK 
caused  by  falling  on  the  hand  or  by  twisting  the  wrisfe 
in  lifting  or  Betting  down  heavy  burdens.  It  is  ahU 
frequently  seen  aw  an  iiecomixiniment  of  typical  fracturefl 
of  the  radius. 

When  the  acute  swelling  and  inflanmiiition  have  sub- 
sided, leaving  the  joint-capsule  somewhat  thickened,  th 
wrist  appears  broader  than  nonnal,  or,  to  speak  mon 
a<x;urately,  the  transverse  diameter  of  the  lower  extreniitia 
of  the  radius  and  ulna  is  ini^reased.  The  head  of  the  ulni 
is  usually  more  movable  than  that  of  the  normal  wrist 
the  strength  of  the  Iiand  is  diminished,  and  the  patient  h 
conseious  of  weakness  of  the  wrist-Joint,  which  is  aome 
what  relievcil  by  wearing  a  bundngo  uniund  it.  Move 
ment  of  the  wrist  is  in  most  eiises  {winful  rather 
restricted.     Pronation   and   supination   arc   usually  w< 
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prpservetl,  hut  iire  apt  to  cnuH«  pain.  Tlif  niusL-lcs  ufthe 
fureiirni  are  but  sliglitly  sfiucted,  tliDUgh  tliose  on  the 
iilimr  sitlc  may  hIiow  Higns  of  atrophy.  By  tlie  aid  of  a 
skiagraph  we  ran  demonstrate  the  eomplet<!  diijlucation  of 
the  inferior  rudio-uhiar  joint,  and  in  a  number  of  cases  we 
also  tind  tltat  the  head  of  the  ulim  is  rotated  so  that 
tlie  styloid  proceaa  points  directly  forward  or  backward. 
Sometimes  the  hea<l  of  the  ulna  is  dinplat^d  upward  or 
downwanl,  in<tioating,  of  tonrse,  more  or  lesc  laceration 
of  the  inferior  railio-ulnur  ligaments.  This  leads  to  a 
swwndarj-  displacement  of  the  elbiiw-joint,  which  iw  usually, 
however,  of  slight  importance,  and  is  not  marketl  liy 
functional  disability.  The  average  insurance  allowance 
is20jt. 

Dislocation  of  the  Wrist-Joint. 

Simple  dis](K«lk)US  of  the  wrist-joint  arc  rare.  The 
so-called  dii^location  usually  inclndes  a  fracture  of  the 
ratlins.  The  latter  is  aocomiianied  by  displaecment  of  the 
lower  fragment,  together  with  the  whole  hand  ;  the  wrist- 

joiut,  however,  remains  partly  dislocated.  A  similar 
subluxation  is  alw  frequently  to  be  seen  as  a  result  of  a 
sprain.  In  cases  of  backward  dislocation  of  the  wrist-joint, 
which  are  usually  caused  by  the  overextension  incidental 
to  a  fall  on  the  liand,  the  hand  is  held  flexed  ;  the  boneg 
of  the  carpus — the  scaphoid,  semilunar,  and  cuneiform — 
are  distinctly  prominent ;  movement  of  the  wrist-joint  is 
siif:|)cnilo*l,  and  the  hand  can  not  be  closed.  In  cases  of 
forwiird  di.'^tocation  due  to  a  fall  on  the  dorsum  of  the  hand 
when  the  wrist  is  flexed,  the  lower  extremities  of  the  hones 
of  the  forearm  project  distinctly,  the  hand  is  flexed  and 
himgs  limp,  and  the  mobility  of  the  wrist  is  almost  com- 
pletely lost. 

The  foregoing  characteristic  symptonw  jiorsist  until  the 
dislocation  is  reduced,  whicii  in  a  neglected  case  may  prove 
a  diflicult  or  impossible  procedure.     If  the   patient   is 

'oung  and  reduction  is  at  onee  practised,  complete  recovery 
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may  t>e  cxjicctpd.     Iii  a  (^a^e  oocurriiig  in  »  jtiipil  in  I 
g)'mQtisium  whu  wai:!  prut-tising  on  a  liorizuiital  bar,  ira 
mediate  reduction  was  followed  by  a  permanently  g 
result. 

It  is  worthy  of  mention  tbat  snbluxation  of  the  w 
18  seen  oooasionally  as  a  resnlt  of  special  work  id  indq 
vidiials  employe*!  in  certain  branches  of  industry.    Madei 
lung  descril)e!<  a  case  of  tbis  kind  in  which  the  lesion  ws; 
attributed  Ui  the  Htruin  incidental  to  the  work  uf  his  tra 
(Cited  by  Tliiem.) 


Dislocation  of  the  Bones  of  the  Carpus. 

A  dislooatiuu  between  tlic  two  rows  of  the  cur|ml  bona 
has  been  observed  in  mrc  instances,  tlie  usual  eause  being 
a  fall  on  the  hand.  Dislocation  of  one  of  the  carpal 
bones  alone  oocura  somewliat  less  inf're<juently.  The  dis- 
location may  be  the  only  lesion  present,  or  it  may  o 
in  connection  with  other  lesions,  such  as  fractures  of  tbl 
radius  or  sprains  of  tlie  wrist-joint ;  it  miiy,  furtlicrmors 
be  partial  or  complete. 

Partial  dislocations  are  caused  by  the  violent  conta 
between  the  hones  inc;i(lentul  lu  a  fall  on  the  hand  or  h^ 
traction  in  endeavoring  l>>  frcf  tlii>  linnd  when  it  is  caught^ 
anil  helil  fast.     The  lig-.nm.'iil-.  (.■luiiuTtiii;:  llie  earjtal  l)on»s 
are  more  or  less  torn  at  tlii>  liiin'  uf  injury  ;  tliey  become 
lax  in  consequence,  and  allnvv  the  ciirpul  bones  to  becora 
displaced.     The   bijties  are  most   likely  to  l>e  displac 
backward,  owing  to  the  weakness  of  the  posterior  1^ 
ments.     In  most  cases  it  is  the  us  magniun  which  is  id 
volved,  and  which  can  be  seen  and  felt  projecting  h 
ward. 

Partial  dishxations  of  the  carpal  bf>nes  are  frequent^ 
seen  subsequent  to  fractures  of  the  milius.  and  are  toV 
explaine<l,  as  a  rule,  by  the  strain  and  sultisequent  laxn 
of   the  ligaments.      When  some  time  hiis  elapsed  ( " 
injury,  the  displaced  carpal   bone  can  easily  be  n  * 
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fur  ft  pinglion  ;  the  diagnosis  is,  Ijowever,  iiiatlt?  flwir  by 
a  careful  examination. 

In  cases  of  complete  dislooition  the  sciiphoid  is  the 
bone  most  frequently  invuKTd.  In  a  case  occurrijig  in 
connection  with  a  fracture  of  the  mdius  due  to  a  fall  oii 
tho  hand  I  found  the  scajiliuid  iuijKieled  in  tlie  substance 
of  the  Ridiiis.     {.Si-o  Plate  36.) 

I  liuvc  seen  thrL'O  enses  of  bnckwHrd  subluxation  of  the 
OB  miigiiuui.  A|)art  from  the  tumor-like  projwtion  on 
the  dorsum  of  the  liand,  the  only  layniptoni  of  the  lesion 
was  a  tem])orary  weakness  of  the  hand. 

One  case  of  forward  dislocation  of  the  trapezium  has 
come  under  my  observation.  The  ball  of  the  thumb 
appeared  swollen  and  thickened ;  the  thumb  was  eome- 
wli;it  disphicfd  fonvard  and  ite  mobility  was  niitrifted. 
I''nr  :ilinul  iiiiLi'  iiiiiiilhs  the  |Hitient  was  unable  to  use  the 
IiuihI  Ini-  i;i-;i-]]iiii,'  uTid  similar  movements. 

I  liitve  had  Uvo  t-ascs  of  dislotation  of  the  pisiform  bone 
occurring  as  the  sole  lesion,  Iwtli  of  which  were  caused  by 
a  full  ou  the  hand.  Both  cases  had  been  diagnosed  as 
spniins  of  the  wrist.  The  pisiform  bone  was  dii^placcd 
above  the  transverse  fold  which  nms  acTOsti  the  anterior 
surface  of  the  wrist  close  to  the  palm  of  the  hand.  In  one 
of  these  catfcs  four  months  had  elapsed  since  the  lesion 
occurritl,  and  ri-<Iticlion  was  not  indi(site<l.  Thi'  flexor 
car}ji  ulnaris  an<i  the  ball  of  tiie  little  fiofrcr  were  !itii>|ihiud, 
and  ad(biction  of  the  wrist  was  limited  ;  there  w;is  also  a 
slight  loss  of  strength.  All  the  symptoms  completely  dis- 
appcai'etl  witliiri  tliiw  nmnthrt.  The  second  Ciise  concerned 
a  workman  wlioni  I  eximiined  six  weeks  after  the  iujurj-, 
and  who  made  a  rtipiil  rej^very. 

In  respect  to  the  rate  of  insurance  allowance,  the  reader 
IB  referred  to  the  illustrative  tascs. 

Lemhke,  in  the  "Aroliiv  (Ur  UiifHllheilknnde, "  viilome  HI. 
deacrilKS  au  outwiml  (iMlmstioD  nt  the  Bca|iliijid  bone.  Its  coDmve 
trnrface  lay  a^iimt  tlie  aiiex  of  the  HtjtoitI  proresa  of  the  rmliUR, 
ta  which  ii  hod  bt-come  united,  while  its  couveic  aurfikue  was  directed 
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oatwanl.  The  IniiieiiiiiiinTuI  Irapeaiiil  were  there li.v  Ui>|ilut*il  [urwai 
togetlipr  Willi  the  first  two  Hietocfln*''  '>0"e«  end  fingers.  The  s 
lunar,  cnneiCMtii,  OS  mu^uiD.aTKluni.'ifonn  were  nil  tmctaml.  Extcn-J 
sion  o[  Ihe  wrUt-juiat  cuiili)  he  carrifd  to  an  un^le  ot  iit(e«ii  dettree^fl 
but  flexion  wua  allo^tlier  (>iis)>eiide<l,  Abdiit'liou  and  adduction  weii 
rednoed  b,r  nne-hnlf;  the  tliumli  wan  limited  hh  tii  flexion;  otherwia 
the  movements  irf  the  Hn(Wt»  were  normal.  The  enune  oT  injury  ilfl 
thin  cane  was  direct  viulence. 

I«mbke  alwi  deflcrihed  a  cuHe  of  bnrkwurd  diHlnruttnn  of  the  m 
lunar  which  lilccwise  aitK>nipsniMl  a  fracture  of  Uie  mdiiia.  The  a 
wae  slsu  oumplicaUid  h.v  f ractnre  of  the  oh  mnicnutn  and  l)ie  a 

Dinloontiiins   of   the   tn return (tauirpul    jiiinti   are   alsfl 
entmiieN    ran     Iciim'-   with    tik    cx<e|iti"Pi    nf  ttic    ftr<(t| 

carpometacnrp il   )  not    ii»  whuli  (l!4wciti(iii  inciirH 


^H  paratively  nflcn.     I  am  itidfliteil  to  G.  Schiits  for  t 

^M  cases  of  ili»locatioti  iif  fntm  tlie  aocomi  tn  thv  fifth  i 

^B  from  ihe  fir«t  to  tlic  fourtli  lueUwMrjMiI  buncM,  rfspecdvold 

^1  In  both  iii^tniiet^  the  leciimi  wau  caused  liy  au  accideqf 

^H  u'itli  a  steiiiii-pre!». 

^H  111  these  ca^es  the  meta(?ar{ial  lionc  tsinvanably  d 

^H  ,  baekward,  and  the  ajiptfumnee  of  the  hand  is  very  c 

^H  acteristie.     The  Ijase  of  the  melafjii|>:d  Imntw  imyect  < 

^B  tinutly,  niKl  the  movements  of  the  wrist-joint,  oejwciain 

^H  flexion  and  exlension,  im'  greatly  restrict<il.     Tiio  flngen 

^^  nan  not  be  closed  at  all,  and  their  jwwer  of  exteiisioo  f 

^^L  restricted. 


y  displace 
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due  of/ortrard  ilislocalinH  iif  tht  fiiM  mrlararpal  bonr  at  Ikr  jaelniarpo- 
phatitHgeai  joint. 

A  muaoD,  twenty-two  yeare  of  hkc,  accidentally  strnek  his  ri^ht  hand 
wiUi  a  hiunnier.  The  lesiiin  wtia  iliugnoHHl  aa  a  fracture  »f  the  thumb. 
When  I  uiuuined  tlie  intitnt,  on  I  totober  15,  msi^,  I  found  Uu?  bull  of 
the  thtinih  swollen  and  (Riintiil;  the  linden!  were  h<rld  flexed,  and  the 
thumb  eoiild  be  only  Hli^litly  moved.  A  Hkintiraph  showed  a  forwnrd 
diHlixatioii  of  Ihf  lifjul  uf  the  Hrat  raetBcarpol  Imne. 

The  oonnw  o(  treuttuejil  was  intenupt^  a  few  weeks  later  by  the 
arrest  and  i:upriNiminent  of  the  pntient.  The  actnmpanyinK  illuatm- 
CioD  Hhows  the  appetuaiicr  ol  the  hanil.  includiuK  the  thickening;  of  the 
boll  of  tiie  thniub. 

(Jwe  of  a  ipraiii  of  thrieriMl'jniHl  acmmpanicd  bg  di'lnration  oflkrpini- 

A  workman,  turty-nine  years  of  aue,  fetl  intii  a  dit(<h  on  May  &t, 
1896.  AmotiK  other  iiijurieH  lie  HUHUimed  a  spruin  oT  tile  rit^ht  wrint. 
The  akiagmiih  Hhownl  a  typiral  dislocntioii  of  the  inferior  i^io- 
ulnar  joint  and  upward  dishxiitioD  of  the  pisifunu  bone.  The  head 
of  the  uliui  was  very  freely  iiiorahle:  the  toreann,  esiieeially  on  its 
nlnar  aspect,  was  decidedly  atrophied,  as  were  also  tlie  ball  of  the  litllc 
Uoeer  aniL,  in  port,  the  ball  of  the  Ihuiub.  The  luiiid  liad  lost  consid- 
erably in  strength.     Insnranee  allownnee,  SOffe. 

Ca»e  of  disloailioa  of  Ikr  pltiforM  bonr,  duejo  a  fall  oh  (At  band. 

A  niawn,  forty'tour  years  of  affe,  fell  from  a  scalTolding  nine  feet 
high  on  Jane  34,  1893.  He  was  lreat(>d  for  some  time  tor  a  sprain  of 
the  wrist.  Wben  I  examined  Ititn,  on  November  30, 189-2,  I  foond  the 
piMform  bone  diiiplaced  upwanl  above  the  tnuisverT4e  fold  of  the  wrist. 
The  syuiptoms  in  this  case  were  exactly  similar  to  those  of  the  preced- 
ing one.  Insnmnce  allowance  at  first,  2iyi  ;  six  months  latter,  com- 
plete recovery. 

nur'  of  aiibluiiUion  of  Ihf  at  magnam  ranted  bg  n  blow  from  a  auirble 
diib  lehieh  fili  upon  Iht  liniid. 

A  Btone-maaon,  forty-five  yvnrs  of  Hfte,  was  trying  to  soppurt  a 
marble  slab  with  both  hands  when  it  slipped  and  fell  on  his  ri({hl 
hand,  holdiiiK  it  ra§t.  He  involiiutnrilv  made  an  effort  to  extricate 
thehami.  The  accident  liappeni<<l  on 'March  9.  IWfJ.  Wlien  I  ei- 
amine<l  him,  on  Mufli  a-Jd,  I  found  the  wrist  moderately  swollen  and 
distinctly  thickened  at  ime  point  posteriorly.  The  skla^cniph  tliut 
was  Uikeu  showed  that  the  cnrpnl  nooea  were  plaeed  aomewliat  iin- 
osnatly  far  apart.  Extension  was  somewliat  diminislied  and  the  hand 
luul  aliiihtly  Iciet  in  stren^ith.     No  insnrancie  allowance. 

Fractures  of  the  Bones  of  the  Carpus. 

Till'  (^iiriml  biines  may  be  fnuitiinil  by  ilirect  viulciipe, 
as  wlit'ii  the  wrifit  is  cnisluil  iin<ler  falling  olijects  or 
tnangUvl  Iwtween  cog-wlieelfi,  or  l»y  iiulirect  violence,  sucb 
03  a  full  on  tlie  Imnd.  Fructnii's  of  llie  Kir|iiil  hmna  not 
iufi>."qiifntly  ac(.'oni[iniiy  friiclurcs  ut'  the  nuliuri. 
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PLATE  21, 
Case  of  Scar-keloid  on  the  Doraum  of  the  Left  Hand. 

A  iiuutori'n  niijiiviiticF,  lifiti-ii  vi-uru  iif  a^,  wan  bumc<1  un  Uii^  Ic 
tiiilu  iiT  the  tflct  nnd  oil  both  iiaiuls  l)y  un  exploxiiiii  uF  ffiS.     lit   '~~ 
WUH  IoUuwhI  by  kpluid  gniwlli  ia  the  Bears  on  both  Ciice  tuiil  li 
Mipraiiiily  DLarked  in  the  coee  of  the  )aft  lianil. 

Till.'  colored  plute  allows  the  Bcsra  on  Itie  lover  part  of  llw  font 
eitciidinK  doivii  t»  the  niid phalangeal  joinlx  of  froiii  the  SFCond  to  _ 
fifth  Hiigeni  iucliiBive,  limiting  b^h  the  Uvxton  tuid  pztensicpn  «f  i 
wrist,  an  is  disCinpdy  to  b«  aeeii  in  the  mixitiiptuiyinii  illtuAntldt 
(Figa.  40  and  41.  J  The  patient  could  uloeo  the  lund,  but  was  tmable 
hold  aJiytbiitg.  Figure  40  shoivs  the  exk-iiiiion  o(  the  liand,  which  v 
]iiui(«(l  to  an  angle  of  about  thirty-five  de^^rece :  in  this  poritiun  I] 
HDt>r-tlMU«  was  tlm>wii  into  folds  between  the  luck  of  the  hund  and  " 
foniami.  In  lignre  41  the  luuid  is  flexed,  thereby  siiietching  the  si 
Flt'iiun  wati  limited  to  an  angle  of  twenty  degrees.     Insnnutce  a" 

The  bones  of  the  cnrjitie  «i^  not  exposed  to  extensive 
degrees  of  dittplacemcnt,  but  the  effeet  on  fiinctiona]  jiower 
of  evcu  a  alight  disjilaeenjont  which  only  a  pniotiaed  eye  can 
recoguize  is  not  fu  bo  underestiinati-d.  Trifling  changes  of 
relation  between  Che  bimes  of  tlie  enrpus  liuveoii  iiifluenoe 
oil  the  jMHitioii  of  t)ie  metacarpal  Ijoiiex,  and  are  niaiiifeHted 
aliK)  in  certain  liniltaiions  in  the  movement.^  of  the  (iogt'rs. 
There  may  lie,  furthermore,  a  4ight  subluxation  of  tlie 
rHdiocar{Hil  joint  Occasionally,  thp  met;iciiri»al  Iwnesi  ari' 
invo!ve<l  in  the  fracture  to  the  cMcnt  of  being  nol«herl  at 
their  bases  ;  they  may  also  be  «''^plint-(i  forward  or  back- 
ward, and  in  rare  instances  may  \w  mtatetl  on  tlieir  long 
axvi>.  Disiilaceniont  of  a  inetaeHrpal  bone  causes  tempor- 
arily a  certain  awkwardnesw  of  movement  in  tlie  corre- 
sponding finger. 

In  case  of  fracture  of  the  l>ones  of  the  carpns  without 
displacement,  functiiiiiiil  power  iw  only  Ii-iniMirariiy  im- 
paired, unleBs  the  injury  is  a  Bevere  one  involving  several 
bones,  as  when  the  wrist  is  iTimlicd  or  niiiiiL^lrcl,  In  tlie 
Ialt4-r  case  the  wrist  remains  piTiiiiiiti'iilly  iiinl  I'.iriipleli'ly 
unkylosed.  The  symptoms  which  I  liiid  tlir  i>[i]n>rUmity 
t«  observe  in  two  oases  of  fracture  of  the  trapi.zoiil  were 
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restrictpcl  Dnivcmi'iit  oi'  tlic  iliiiiiilj,  sciiMitivcmwa  of  tlie 
hall  of  the  tbiiidh  t«  pi-essuie,  moderate  Hwelliog  of  the 
first  corpiunotacarpal  joint,  and  innbility  on  the  pitrt  of  the 
patient  to  grasp  ati  article  with  any  [Wwcr  or  to  maintain 
his  hold  on  it. 

Gae  of  UHHHi'ferf  fntcfure  n/  fAf  amphnid, 

A  workimui,  tliirt.v-fnur  years  of  aee,  i-tiiiiihlril  over  a  l)eaTii  aiwl  foil 
(111  hlH  right  hand  on  January  Ih",  \'".*l':  He  vvii''  rroiitnl  fiir  a  ninaiii. 
Six  numthB  later  llii-  ainie  Imml  »;!■'  i'^m^)ii  iifjiIit  a  beikiii,  (.TUHhiiifj; 
the  wrist.  A  skiojfnipli  that  Kur-  (;iki  ii  ^ilixni  i-i;;liii'cii  mimlhs  later 
diuwed  au  uiiimit^  fracture  of  Un-  ~i',ijiUi>ii|.  I'li'-  \Mml  Ium  reiiiaineil 
swollen  poBteriiffly,  and  still  on-pi l.ili-:  ilistiiicllv  .ui  iiioveiiient ;  the 
aSectetl  piul.  is  conniilerably  wtakemil.  Thr  jatient  weare  a  bauduge 
around  his  wrist.     Insuraneo  allowance,  20^. 

Injuries  of  the  nervea  and  infections  proeesaea  eonsti- 
tute  tile  mi>st  eeriotis  iM>m  plication  a  of  fraetiires  and  dislo- 
cations of  the  earpiil  hones,  lending,  especially  in  case  of 
infection,  to  grave  functional  disability  of  the  wi-ist,  fre- 
quently of  a  permanent  nature. 

Simple  fraetureii  of  the  carpiis,  when  properly  treated, 
usually  unite  rapidly  and  satisfactorily.  If  in  consequence 
of  a  mistaken  diagno^iiH  the  patient  is  permitted  to  resume 
work  too  soon,  the  prognosi.'!  as  to  functional  power  may 
be  unfavorably  affet^ted. 

Serious  cases  of  fracture,  especially  when  involving 
Beveral  iKines,  invariably  lead  to  ankylosis. 

Ankylosis  of  the  wrist  not  only  affects  the  mobility  of 
tliat  joint,  but  also  prevents  the  fingers  from  closing 
normally. 

Insurance  allowance,  40  J?  for  the  right  hand,  30  Jf  for 
the  left.  It  is  only  in  exceptional  eases  that  ankylosis  of 
the  wrist  can  fiiil  to  incapacitate  tiie  ]itui«-nt  moi-e  or  less 
for  the  dutiiii  of  his  Inule.  A  cjMe  of  thi:^  kind  is  dew.'rilK'd 
under  plate  12;!. 

Scars  on  the  Wrist. 

If  the  mobility  of  the  wrist  is  affected  by  a  scar,  the 
working  ca|Mcity  of  the  patient  is  likely  to  be  <limiiiished 
to   a   degree  corresponding  with    tlie  loss  of  functional 
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powL'i'.  TliL'  fiirtliL-r  the  ?tar  extendi!:  iicixiss  tlii;  wrifit  and 
down  tlic  Imtul  toward  tlic  Angers,  cither  uii  tlic  palm  or 
back  uf  the  hand,  the  more  iteriouH,  as  a  rule,  id  its  iafluenoe 


on  mobility.     A  scar-keloid,  for  instance,  extending  overl 
the  wrist  inuy  seriously  disable  the  latter,  ukliuiigh  in  itself  I 
j  a   perfectly  healthy  joint.     Scare  iidhereut  to   thai 
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underlying  tihtsiier-,  especially  if  deeply  ntlacliwl,  bring 
alxxit  the  worst  results. 

Chmriii!  tenosynovitis  is  quite  frw^uently  observed  at 
the  wrist,  giving  rise  to  tenalgia  crepitans,  of  which  crack- 
ling sounds  on  movement  of  the  wrist,  sometimes  accom- 
panied by  pain,  are  among  the  cliaracterialic  symptoms. 

Chronic  tenosyuovitis  occurs  also  as  a  professional  dis- 
ease in  various  hranchts  of  industrv,  being  met  with  in 
turners,  cabinct-niakiTs,  ](H-ksiiiilhs,  bhiciirtriiiths,  etc. 


Pttodioa  nf  Ih- 1 
boiifw,  wiiicli  [oriii 
wmoavc  anW^riorly, 

The  hiuiil  [iresei 
a  pDHttrior,  cullul  tlic 


il  Kmiis,,,,,!  /VHair-.— The  five  meUicarpal 
ii'wurk  of  tin-  hiimi  jircjiiT,  are  soniewlint 
miiiex  poslfriurly. 

iii'faciui — an  nntprior.  mlled  the  pnlm,  atid 
ir  iKtirk  of  tiK  hniiil. 


The  Jii>I  Tiii-1]i('iir|iiil  Ixiiif,  nupportJDg  the  boll  Of  the  lliunih,  dis- 
plilvM  )i  ■■iii!i]«initiMlv  iviile  lunge  of  motion,  the  mobility  of  the  othta- 
fimr  iiirtiir;ir|i.il  iniii."*  Iieing  fxO^jincly  limittil.  (H  the  latter,  the 
lifih  I- »iijii  M  li.ii  niiirt-  [um'able  than  the  others,  while  the  tliird  is 
]iriiiUi-ullv  itiiiiin\,hliU..  In  respect  to  their  nioliility,  the  fingera  pre- 
^■iii  i>  111:11  kul  cinin-jLsi  to  (he  torresponiliiig  mfWcan*'  iHinea. 

The  jilialitn^cn  lire  (listingnitihed  as  the  first  or  pnixininl  phalanx, 
the  !«cund  or  itiidphalunx,  mid  the  third  or  dixtul  phalunx,  while  the 
jointfl  of  the  Gntcer'  are  known  as  thl^  metitearpoptuilatiguiil,  inid- 
plialangeal,  and  distal  phaliingeul  JDinte,  respectively. 

The  nietocarpiiphaltuigeal  joints  are  oT  the  condyloid  variety,  allow- 
ing of  the  follow  iiig  Til  live  men  ta: 

1.  Flexion,  which  «kii  Ix:  1111x11:11  !«  an  angle  of  0()  degrees;  Hlightly 
higher  in  the  case  of  the  little  liiiner. 

•i.  Extension.  This  movement  is  very  limited,  ("m  active  motiou 
the  (liuiii)>  ean  lie  extciidiil  tu  an  angle  of  abont  Utt  degrees;  the 
iiiclex-rlii^T  to  nhoDt  30  degrees,  the  middle  firiKir  to  alxint  2.')  de- 
gree.1,  «liile  in  cunb  of  the  fourth  and  lifth  Hiigera  there  is  no  imwcir 
lit  i\[.ii>iiiii  worth  mentioning. 

t,  abduction,  adduction  (limited),  and  spread- 


ing apart. 

'.   Rot  ■ 


n(on 


M), 


The  chief  aaentB  of  flexion  are  the  long  flexors  of  the  fingers,  tlie 
tendons  of  which  arc  inserted  in  the  second  and  tliinl  plialanges;  the 
iDt«ro»«'i  which  are  attucheil  Ui  the  first  phalanges  ai^ting  as  a  pnlley, 
diswiiiu  them  toward  the  middle  line  when  the  hand  is  to  be  closed, 
tud  pulling  them  apart  when  it  is  opened. 

The  capenle»  of  the  metocarpophalangeftl  jointa  are  very  thin  pa»- 


I 
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teriorly,  ami  an  protwtod  from  Ix-'ing  cauglit  lietweeii  tin.'  Ixtnes  und  J 
rrom  tlir  iajurioua  eSecte  of  too  gnat  atnini|)lieiic  ])re«Hirc  liy  the  ex-  1 
tendor  tendoiui,  which  fumi  the  donnl  apiii<euT(iiti»  atid  ore  nlMcbed  M  I 
the  capBiile  over  the  jointa.  Lttt«rall>~,  the  eujwules  ure  reioforoed  by  I 
the  lalerul  ligamente,  which  are  put  on  the  stretch  nheu  the  fliigeni  1 
are  flexed,  aa^  whicli  ([really  leHtriot  Uhtml  luovemeot  of  tlie  fillers. 

The  uiovements  of  the  Angers,  eHptoinll.v  Ol  the  fourth  finger,  are 
further  restricted  by  the  tendinous  tdlpa  <«n»«<:^iiig  the  extensor  tcu- 
doii  of  the  foorth  finger  with  thuee  iif  the  middle  and  little  fioi^uni, 
res|Kttively.  On  tlie  postcrictr  ttsjiect  of  the  wrist'-ioiiit  the  synovia) 
sliejith  tA  the  extensur  loogus  pollicis  is  frequently  fonnd  to  ronntct 
with  thoee  uf  the  exteuBor  carpi  ladialis  louKior  and  brevier,  wliidh 
also  in  niany  cnneN  comniunieate  with  eaeh  other.  Opposite  the 
nielucorpophalangeal  joints  the  tendons  of  the  extensor  museles  of 
the  lin^teis  nuite  with  tlHMe  of  the  Inmbricales  and  iuteracKei  piv- 
ctvdin^  from  the  rudial  and  nlnar  sides  of  tlie  lutnd,  t«  form  a  Imiad 
aponeurosis,  which  coders  the  phslnnges  posteriorly  und  is  attached 
tu  Che  (upHules  of  the  uietatiarpophalanitteBl  joinla.  As  it  pusses 
uluiig  Uie  piMterkir  surface  of  each  proxinial  phalanx,  lo  which  it  is 
not  attached,  the  extenaor  tendon,  whicli  foniis  its  ceiitciil  portion, 
divides  into  three  slips;  the  middle  slip  is  innerttM]  at  the  midplialau- 
genl  joint,  while  tlic  two  lateral  slips,  in  LimiicL-iioii  wiUi  the  tendana 
uf  the  luuihrlcales  and  interosseJ,  paes  further  down  the  Bnger,  to  bt 
iiMerti'd  into  the  dintol  plmtangeal  ^oint.  Tluin,  the  doiad  ^Kmennia)) 
is  attached  to  all  three  phalangeal  joints.  On  the  lAlmar  side  there  ia 
a  communication  between  the  synovial  sheaths  of^  the  tendoiw  of  dw 
thnuih  and  little  GoKer,  as  is  deinoustriiled  by  the  rapid  upeeaA,  at 
infection  from  one  tendon  In  the  irtlierwhcn  eithi't  is  iiivoh-ed.  [Time 
t«ndous  ore  usuuUy  stAted  to  cummnuicale  through  the  general  aheath 
t*  which  they  extend.— ED.] 

The  pttlni  of  tlie  Itond  pnivides  n  reccptnole  for  the  ubjecia  tliat  are 
aeisnl  and  held  by  the  fingers,  or,  rather,  by  the  fingers  and  met*- 
GfHiKtl  liunes  on  one  side  and  the  thumb  ou  the  other,  like  a  p«ir  of 
tongs.  The  ball  of  the  thumb  and  tlut  of  tlie  little  finger  also  act  u 
oppneing  forces  in  thi'  pmcea>  of  grasping  an  ol^eet  with  the  hand. 

Normally,  when  the  haiul  is  completely  closed  in  a  fi^t,  the  finKeia 
ore  turned  under  in  tlie  palm  of   the  hiinrt:  if,  liowever.  the  diatnl 


i 


phalangef!  are  tuiki|'losed,  they  lie  with  ili 
palm  of  the  tiaud.  In  gnisping  an 
ore  pressed  finnl.v  againHt  the  pitlm 
espeoially  by  the  middle  onm,  the  < 
While  rough  work  develojv.  llu 
skill  ol  moventent  and  aocnHiiui 
ance  ot  moir  dalimte  tasks.  Ici  •■ 
whole  niechanisui  of  tlie  hand  stimi 
with  whidt  injuries  and  diseui^H  "( 
patihie. 


I  n.!. 


-iirfiice 


»Kiiinst  the 
lilt'  <iiM:il  [ihalanges 
ilk'  "(lir'iijlmlanges, 
I  ii'lnilli'xed. 
II'  hand  and  dnj^eis, 
inl  for  the  perform- 
-  iii-cesfary  tliat  tlie 
■1  iiiiJcr,  a  condition 
lingers  ore  not  com- 


I 
I 
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CONTUSIONS  OF  THE  H.lXf). 

—This   chnpler    ia    liiuied    oti   nil    p\|icric[i<.<c   witli    T^t 
M  of  the  Itond  luid  lingerH,  dumilii-il  na  tulluwn : 

Ininriwi  due  to  conttision S'ja 

Cntshinf;  and  mangliiifc        i)7 

Ordinary  fmptnres (M 

Fractures  dne  to  crashing  of  the  part  ....    (17 

DislocationR  and  Hpraina  ...  .5,1 

liiviHCd  woniidB  ...    - ....        AT 

Funotored  wounds 18 

lM.«ratiHl  wounde  canaed  by  wtils  and  siilinltre    71 

Buma 21 

Fmst-Wte I 

731 

Cellnlitia 78 

The  iepantl«  tinftera  were  involved  as  follows : 

Thuiuh 1411  (rixht Hide,  N();  leftside,  (to) 

Index-Hnfcer  .  .  .  U7  (  "  ■■  86  "  "  81) 
Middle  finger  .  .  ITi  (  "  "  73  "  "  90) 
Fourth  linfier  .  .12(1  "  "  54  "  "  75) 
Little  linger  .  .  .  80  (  "  "  ;M  "  "  «) 
According  to  thi*  tnlile,  the  tlngen  of  the  left  hand  ace  mom  trt' 
qtiently  involved  than  those  of  the  right. 

AmanK  the  totui  of  UT7  injuries  of  tile  flnjtera,  the  inelauariul  tioneH 
were  involved  in  a  hirge  nnmher  of  the  canes. 

The  handn  are  iwpecially  ex|>osed  to  injury  in  pvcry 
de|nrtmenl  nf  iitdiHtri',  hence  in  ^tatisiiml  tjib!<«  I«ii>>m1 
on  the  relative  frwjuency  of  injuries  in  different  parte  of 
the  body  they  usually  »tan(l  highest. 

Injuries  of  the  Hand  Due  to  Contusion. 

These  injurie!^  ixvur  when  the  hand  is  hit  tiy  an  objeet 
fallinj;  from  a  height,  tuch  an  a  i>tinie  or  a  \»i.v*:  of  wimhI 
or  inm,  or  by  objects  falling  ugainirt  the  bund,  or  by  blowH 
from  a  iiammer,  etc  J  If  the  force  is  apjilied  to  the  huik 
of  the  hand,  the  injury  is  very  likely  to  eonfist  of  a  »intpto 
or  oolnjMxind  fracture  of  the  nif^acarpal  Ixmew.  Simple 
contusions  inv<)lving  the  haml  or  fing>-r»  UDiUilly  heal 
rapidly  itnd  completely. 

Tlierc  19  one  peculiar  injnrv  of  the  (vintUAioii  cliuii'  in- 
voh-iii"  the  ball  of  the  thumb."  Thi.s  luxMUiei*  the  Koit  of 
an  inllaMininiion,  whieli  may  run  a  «!Vt-re  courw".  de^-eloj^ 
ing  into  arellnlitisand  rapidly  extending  up  tbe  initd  ftod 


.120 


DISEASES   CAi'SED  BT  AlVinE.VTS. 


I 
I 
I 


arm.  8iidi  un  inflammation  of  llio  Icfl  (himili  is  inoHt  fr 
qiiently  aecu  iu  niiisoiis  uft«T  vigorous  ami  lung-«>ntinu< 
poimtcrpressure  onlhe  ball  of  the  thiiiuli  in  ihc  procvs! 
c:lii|i|)iiig  imnsiiallv  hanl  stones.     Tlic  legion  <Kr<-iirs  in 

ball  of  thu  right  tlmml)!is:i  r-.-uit  nC-iinilai' rn;i-,-.  or  it  r 
involve  tiie  iiiilmar  f:isi-i;i  im   ilir  niiJtlli-  i>r  iIm-   liariil   iti!^ 
stp-a<l.      If(liffnaesii|)|iiiiMrm:i  -1-  in,  iirri--ii;iiiji-  frfH|nou' 
oj>eriitioii,  ilie  Iwind  is  iiMially  jivniJiHu-iiilv  ilUalili.il  fur  " 
OHstomary  work. 

In  Icsrt  niifavorable  cascM  the  iiiflanimiititjii  UiUtf 
clininic  form,  the  ftisi^iii  iKxtoming  irreguliirlv  (liit-kux 
and  contrafted,  holding  tlio  proximal  plialaiix  of  one  i 
more  fingers  in  a  jKKsitiou  of  flexion. 

nun'  «/  iuJUiinmtaiatt  o/  thi:  piilmnr  fimrm  Imtlitig  In  romiilrU  tliffnn 
(1/  Ikr  hand  and  fingrr», 

A  wurkmun,  thirty^Tour  .vrani  nt  n«c,  ilcielupcd  an  iii]lniiin«t<i(>L 
of  l.hc  [uilni  of  th(i  right  hanil  (inidiiw^  h.v  Iniift-ODiitinuoil  iirrsnirp  id 
the  wdiKlen  luindle  uf  an  inin  (lick  which  hi-  liud  iiHcd  in  chippinjt  liard 
stonefl.  (>ii  the  day  (olIowitiK  Iht-  liaiii)  wan  tnvnlkn  ;  MippurotiOT 
soiiTi  aft  ii),  anil  n  tieriitfi  nt  o|irraIii)iiH  was  rpqiiiml. 

I  pxsiiiini^l  him  on  NuveiiitH"!'  T,  l*''"*.  urn]  fonnif  tlie  wrist  and  H 
(tern  MwuUen.     The   wrht   prcsriitiHl   wvcml   stutmi,   which   ejilmidfj 
ward  l>oth  the  [uliii  nnd  flu-  li^irk  <>r  Ilie  luuiil,     The  luuxl,  l' 


cnntiitiinl  initil  Acjiti' 
nlKiiit.  luiTt  elinianl,  p 
il  to  iiulil  llicni.     Pel 


Hii-lmnieul  trciitiii.  Ill  i> 
her,  1W9.  AtlhHt  din.'  ll 
Ifnif  th)>  patient  to  k'!i~I'  I'l 
neat  ioHumnce  anuwiiiin', 

Cane  of  infiaaanaiimt  af  tir  palm  of  thr  Tiijhl  biiml,  fiillaiail  Ay  re 

A  oarprntvr,  flftf  ymiti  of  n^,  wurked  with  a  erowhur,  which  Y 
held  bnM«4l  nt^iniit  the  poliD  of  the  right  hand,  un  Xuvtmlirr  K,  1.1" 
on  Ihn  fnllnwinf!  dav  the  haiKl  was  enmewhnt  swnlbn,  hut  hp  v 
tinned  to  work  until  Nuvcmber  14th,  ultlumj^li  thu  Iiaiid  bvcanw  ir 
and  tniHw  painful.  Finally  hv  tnti-rvd  u  hospital,  where  a  nnmbo 
uperations  wurc  perfiirmctl. 

He  came  andfr  my  van  on  Janiiar.v  1,  Itf/ri.  T\iv  hand  and  flnf 
wpre  at  that  line  swollen,  while  the  wrUt  wbb  iiortly  encirclad  I, 
number  of  setm.  Home  of  tlicm  deeply  ultiuihed.  Movemcinf  at  I 
linxfra  woe  rcstnctod,  JlnsROKi'.  ■"T'al  hathfi,  and  e 
scribed, 

Ulien  dtH'tiarvil,  im  June  :l,  \W2,  the  )»tieiit  could  eorapleloljj 
cUiw  the  hanil,  anil  the  ivrist  wns  »Ihi  freely  iiioviilile.      — 

remniniuK  Evniiilorii  wiw  a  slight  weaknws  of  the  liaud. 

allowBiiw,  aO«,  until  Otitober  B,  1B96,  when  functional  power  » 
wiapletely  rwtOTsd, 


BURXS  OF  THE  HAND. 

Wlion  the  Iiand  is  crushed  by  tailing  wcightts,  such  as 
liouvy  beiiiii8,  stones,  iron  rails,  etc.,  or  by  being  run  over, 
the  injury  is  usually  complicated  by  simple  or  coniponnd 
iVaitiires.  The  worst  cases  of  the  kind  arc  seen  when  tlie 
hand  is  caught  and  mangle<l  Iwtween  cog-wheels  or  be- 
tween Imt  rollers  in  a  eteani  laundry,  or  when  it  is 
crushed  by  extremely  lieavy  weights.  In  such  wises  the 
Ijfines  and  soft  parts  arc  invariably  more  or  less  wmpletely 
drstroyed,  so  that  amputation  often  becomes  newssury, 
Itelativcly  favorable  results,  however,  are  sometimes  ob- 
tained even  after  these  severe  at-cidents. 

Buriiti  of  the  hand  and  fiiigei^  are  of  common  ncciir- 
ri'nw,  and  have  a  great  variety  of  muses.  Thus,  the  hand 
may  lie  earriwl  too  near  a  firi',  or  Irc  brought  in  contact 
willi  a  hot  stove,  burning  coals,  steam,  etc.,  or  be  thrust 
into  lint  fluids,  caustics,  lye,  or  boiling  tar,  or  be  sputtered 
by  hot  Huida,  or  the  bum  may  be  caused  by  the  uxplo- 
siim  of  an  alcohol  or  kerosene  lamp,  etc. 

The  process  of  healing  ia  frequently  protracted,  and 
ri'sults  in  cicatrices,  which  are  likely  to  be  very  pain- 
ful and  exceedingly  seneitive  to  pressure  for  a  long  time. 
Although,  as  a  rule,  su[icrficinl  and  nonadherent,  they  are 
ven,'  likely  to  eraek  open,  especially  in  cold  weather,  and 
when  they  extend  from  the  hand  on  to  the  fingers.  At- 
tempts to  close  tlie  hand  may  sometimes  suftiee  to  cause 
the  srars  to  break  open.  The  scwrs  are  unfavorably 
aHifted  by  cold  weather;  the  hand  feels  cold  and  kwks 
blue,  anil  the  soars,  when  they  break  ojx'u,  heat  more 
slowly  tlian  at  other  seasons.  These  effei-ts  are  not  diffi- 
cult to  onderstaml,  if  we  consider  how  thin,  atrophic,  and 
(■ojitnictcd  snoh  st^ir-tiasue  usually  is. 

The  use  of  ointments  is  often  Ivneficial,  and  in  winter 
vasi'liii  and  like  sulisfanoes  should  fn'c|nently  be  applied, 
while  till'  scar  should  also  be  protcetefl  by  a  bandage  when 
the  patii'ut  is  at  work. 

Thr  working  ciipncity  of  the  |Mitieut  may  Iw  greatly 
diminishitl,  partieularly  if  he  is  uuable  to  hold  anything 
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PLATE  -i--'. 

Case  ot  Trophoneurosis  of  the  Hand  Following  an  Acd-fl 
dent  in  Which  the  Median  and  Ulnar  Nerves  Were  Sevcred- 

A  anwyer,  thirty-two  years  iiI  ukp.  wus  out  ncriH*  thp  lr(t  lor 
near  tbe  wrist  by  a  cironW  natv  on  Slarcli  3(1,  IMfT.  The  noiinil  v 
trevteil  antiaeptimlly  in  the  hmpitnl,  bnt  sevi^re  sitppuratjun  nrt  I 
necciiBitating  inowjun.  The  wound  healnl  by  May  lutli,  and  tl 
patient  wna  then  diacharged  from  the  hueiiital.  He  iwieived  treatn " 
in  my  olinir  tmni  Jnly  2,  lWil7,  until  December  »<,  l-WT. 

The  illufltratioti  xhnwB  the  sratr  on  the  flexor  smximx  lA  the  for 
rEdching  to  its  inner  niarpn  and  nlightly  constricting  the  latter. 
Ihi;(ers  arc  slijiihtly  Qexed,  us  if  holdiiifc  a  pen.  Below  the  scK  . 
tissues  are  deeply  eyannned  ;  there  are  necrotic  iilcerN  on  thn  Ihui 
and  on  the  tipa  o(  tbe  middle  and  fourth  tiniieTS.  The  part  is  extretiu 
cold,  and  all  the  liimere  are  stiff.  Figure  2  rtiowa  the  atrophj  of  ti 
inleniHsei  on  the  extensor  aurfnoe  of  the  hand.  Insuranoe  allnwi — 
56%.    No  improvement. 


in  the  hand.    If  hia  only  iucngincity  i«  tite  (x^'u^kmnl  cm 
ing  o\Kn  of  tbe  scs.r,  and  il'  he  nfccives  full  pay  for  \i 
work,  from  10^  to  20^  b  usually  a  sufficient  allowwie| 

Wounds  of  the  hands  are  met  with  in  all  |)Oggiblc  form 
and  varieties.  In  addition  to  <.'lassifyin};  them  accorclini 
totbeiroliuicalai)pearanee,asiii<'i~('il,  ]uiiii-tiimi,  IjictriitedS 
etc.,  a  chiseificjition  based  on  thfir  -■tiolu^ry  imivrs  lM)th::| 
interestiutr  and  in.stnii-tive,  iicqiuutitiiig  us  with  the  s|H-('ial 
dangers  of  the  vnrioui)  bninches  of  indu.itry  and  enabling 
us  to  make  more  efiWtual  provision  for  their  piwcntioii. 

Scars  on  the  extensor  surface  of  tbe  baml,  if  adherent 
lo  the  extensor  tendons,  have  an  tiniiivonible  eHit-l  on 
functional  power  by  interfering  with  flexion  of  the  fingere, 
and  tinally,  by  their  retraetion,  they  cause  the  lingers  to 
become  fixed  in  extension. 

Flexion  may  in  uther  instjinres  be  prevented  by  scars 
that  are  adherent  to  the  metjicjirpid  Im^ucj*.  This  is  llic 
invariable  effect  of  adhesions  W'tween  the  near  and  the 
metJtcarpopbalangeal  Joint.  The  lingerw  ai*  at  the  same 
time  held  slightly  extended,  while  the  head  of  the  first 
phalanx  is  displaced  forward. 


» 


BCABS  OF  THE  HA.VD.  ^23 

.tending  down  botwocn  tlie  niet;iriir]i!il  Ixmcs 
ifestrict  the  action  of  the  pxt^mal  iutorussci,  its  if.  cvidouccd 
by  iliminished  abduction  of  the  first  phalaogi's  of  the 
alfectf^l  fingers.  If  ncrvt*  an?  involved  in  the  scars,  we 
usually  find  paralysis  of  the  HDgcn!,  with  symptoms  of 
neuritis-  or  ueund^iu. 

The  objeet  of  treatment  i^  to  loown  tlie  scars  and  to 
restore  the  functional  power  of  the  fingers,  and  in  many 
CASUS  this  ean  l)e  pirfceily  atvoniplishcd  by  mechanical 
treatment  alone.  If  dwply  iillin-hed,  however,  llie  scjir 
sbould  be  freed  by  n]x'nili<m,  and  the  smress  of  the  pro- 
cedure should  l>e  iiisuriil  by  wubsc<iuent  luechiinieal  treat- 
ment, which  ^h"iild  Ih-  lii'j;un  early. 

The  patient  I-  iiirii|iacilated  for  work  in  proportion  to 
the  loss  of  fuHLtioiial  jKiwer  of  the  fingers. 

ScaTii  of  the  i>alin  of  the  hand  interfere  with  move metit 
\iof  the  fingers  when  ndiicrent  to  the  nicIacar[Miphalitng<^ttl 
joint*.  Such  a  eoniiition  is  not  always  the  result  of  an 
accident,  but  is  met  with  likewise  after  operations.  The 
sears,  for  instance,  consequent  upon  disarticulation  of  a 
finger  (thinl  or  fourth  finger)  usually  show  a  strong  ten- 
dency to  retraction,  drawing  the  palm  of  the  hand  together 
like  It  liont,  the  ini>re  so  if  much  of  the  mctjicarjuil  Ikhic  is 
removed.  The  two  fingers  thus  brought  side  hy  side  by 
the  o[MT!ttioii  show  iin  inclination  to  remain  flexcti  and  for 
their  ti|is  to  approximate  each  other  more  closely.  The 
other  fingers  follow  suit ;  the  hand  can  no  longer  be  projH 
erly  clork'd,  and  bociimes  weak.  In  addition,  the  scats  of 
the  palm  are  particularly  sensitive  to  pressure,  and  fre- 
quently give  rise  to  violent  attacks  of  neuritis, 

A  prolonged  and  tiresome  course  of  treatment  may  be 
requirc^l,  calling  for  the  exeni-c  of  M.usidi>nible  patience. 
Woi'k  should  not  be  resuni.il  iiiiti!  lIu-  ]i:ilieut  cam  use  the 
hand  fur  gnisping  and  lioMiii^' purposr,-,  .xcept  wlicn  no 
further  iinpn>vement  can  be  liKiki'il  tlir.  The  Inenpacilv 
for  self-sup|)ort  is  estimutrd  iiecordiiig  to  the  loss  of  Ciinc- 
tional  power. 


DISEASKS  CAUtiEU  Bl'  ACClDEyiS. 


PLATE  23. 
Cose  of  Contracture  of  the  Wrist  In  Extension  Pollowinc 

Cellulitis.    CcinipU'te  ankjliww  of  wrist  itriil  finRprn. 

A  hod-<arri(T,  Turty  years  of  one,  in  his  meiitirth  year  took  I 
lisp  in  his  noonday  nut,  Hletpiiijg;  with  hia  rij^ht  luuid  tiiider  hia  heaA, 
Whrn  he  nwokc  he  won  ootM^icius  at  pnin  in  tite  book  of  the  hand,  bafl 
rtiBtinuwi  to  work  for  several  days  until  syniploiu»  of  fever  and  sweU.^ 
ill);  ot  the  liond  appeared. 

He  ithk  treated  in  tlir  hmpital  tor  three  moiitha  :  two  monthH  atta 
this  lie  recovered  sonic  use  of  the  hand,  and  although  the  wrist  and 
fingers  iiave  remained  ninipleteiv  stiS,  he  has  worked  aa  before  bb  ' 
hral-ourier.  He  reoeiven  no  uunimnce  aliownnee,  the  injury  s 
having;  been  i»iu«d  by  an  acoidi^nt  incidental  to  his  trade. 


Scare  occupying  the  centtr  of  the  hand  are  not  infra 
qiieiitly  adherent  to  the  palmar  fascia,  producing  a  eontrao 
tion  iif  the  pnixiniiil  phalanges  of  the  fingers.  l"hi( 
condiliuii  iIihs  tint  lucessarily  giT?atly  diminish  the  useful* 
net's  1)1'  ilir  hiimi.  however,  unless  the  scar  is  raised  aboV8 
tlie  level  of  die  i-urrotniiling  skin,  in  which  case  the  j 
tient  finds  it  diHictilt  to  take  a  tirni  grai^p  of  an  objec^ 
especially  if  of  a  hard  material.  In  addition,  the  s 
constantly  expose*]  to  injury. 

Scare  situated  on  the  ball  of  the  thumb  or  little  finge 
UHually  cause  no  trouble  unless  they  are  deeply  attache 
to  the  nndcrlying  tissues. 

Sprains  of  tlie  Metacarpophalangeal  Joints. 

Sjiniins  of  thc.«e  joints  arc  most  rreqncntly  caused  bj 
a  fall  on  the  closeti  hand,  and  unlcj-s  complieattd  by  frat 


PLATE  2i. 
Case  of  Stiff  Hand  Following;  Cellulitis. 

K  workman,  fifty-nine  veors  of  of^,  on  .Inly  ln,  IWl,  Boralched 
right  thumb  on  s  nail  proJectiiiK  from  a  pail.    He  wax  treated 
boBpitnl  for  tlie  cellulitis  tliat  followed,  a  number  of  inoisionfi 

The  aooompanying  illnstration  «>hows  Uie  Rear  of  the  original  wot 
of  the  thnnih  and  the  scars  mnseiinent  npon  thp  incixinnH  in  tJte  li. 
ann,  Ihe  hall  of  the  thumb,  and  the  ball  of  Die  little  finger.  It  ■ 
shows  the  position  of  the  fingeni  olmted  npon  Ihe  palm,  rendering 
band  entirely  naelMS.     Inaanmce  allowance,  60$. 
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tare,  tliey  Ufiuiilly  lit-al  witlimit  any  difficulty.  InflamntH- 
tion  should  bu  tri'iitwi  by  compri'ssw.  Stiffiics*  is  i-asily 
ovenxMiic  by  niit-wago  and  j>awjsive  inovcfncnts. 

Dislocations  of  the  Metacarpal  Bones. 

Complete  dlcilotsttioii  at  the  nietacar[H)])h»laii^'nl  jcuni 
occurs  with  relative  Crequfiiey  in  the  tliunili,  but  is  M'ldmti 
met  with  in  the  oiIkt  fingen*.  If  a  dishxation  of  this 
joint  in  the  thumb  n-mains  iinrednewl,  it  leads  to  stiff- 
iiesB  of  the  joint,  atmphy  of  the  muscles  of  ihc  thiinib. 
and  impairment  of  the  t'unrtional  [)0wer  of  the  hand.  The 
Imi.%  of  the  lirst  phalanx  projects  ditttint^lly  backwtinl. 
while  the  thumb  is  held  alKlucted.  It  is  well  known  tlmt 
an  attempt  at  reduction  {)ften  proves  unsm-cessful :  the 
ciipsnlc  of  the  joint  or  the  .sesamoid  bone  at  that  ]Mitut 
may  yel  iK'twccn  the  Ijones,  or  the  tendon  of  llio  HcMir 
longns  pollicis  nuiy  becouie  twistctl  around  the  mvk  of  tin' 
metacarpal  bone. 

Dislocations  of  the  metucarpophalaugeal  joints  are  or- 

mpanicd  by  laccmtion  of  the  eapsules  and  ligamento, 
irliich  may  lead  to  a  flubseqtient  abnormal  ))osition  of  the 
proximal  phalanges  of  the  affected  fingers,  even  after  snc- 
eessful  rethictioii. 

Siiiilrixation  of  the  phalanges  caii  beat  1h'  seen  by  letting 
the  patient  llivt  i-lose  his  hand  and  then  open  it,  eom|Hiring 
il  mfiinwhilc  with  the  normal  side. 

Till'  Miiiiiiliiy  (if  the  metuciirpophalangeal  joint  nisiy  tn> 
rcslrieli'd  bv  adhi-sions  or  nuiv  \h:  abnorninllv  fn'e  ;  in 
either  csisi-  ijie  |>;Lliciit  is  nnabl.^'tn  flrx  the  finger  [KTfcelly, 
and  it  often  :ip|H'aL-s  alrupbird.  The  atrophy  gnidnally 
involves  (he  iiitcniiil  iiitcrossei,  and  (Ktasibly  the  Uimbri- 
cales,  and  extends  in  the  course  of  time  to  the  other  mus- 
cles of  the  hand. 

Afler  the  dislocation  has  been  re<lnced  and  the  s(velling 
lias  snl>sided,  but  very  little  after-treatment  is  calleil  for, 
as  a  rule,  exee])t  in  cases  complicated    by  paralysis, 
when  therv  is  ankylosis  of  the  metacarpophalangeal  joint, 
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DISEASES  CAl'SED  SV  ACCIDENTS. 


PLATES  25  AND  •2C,. 


Case  of  Atrophy  of  the  Forearm,  and  Partially  of  the  Arm, 
Following  an  Accident  to  the  Ri^ht  Hand  by  Which  the 
IndeN-finger  was  Wounded  and  Dislocated  at  the  Metacarpo- 
phaltmgreal  Joint  and  the  Distal  Phalanx  of  the  Thumb  Wa«. 
Fractured. 

A  «irpi'iiU-r,  tHi'iitv-<'in!it  vfuiB  iif  Hfpi',  HiiHtaineil  tlie  fnrqcniitt 
injuries  on  July  'J;i,  l-^i-,  i;t»Mil  li>  ii  biMiii  fulling  on  his  right  hand 
and  his  involniitiLM  I'l'ii  i-  <  \i  i  uniIc  lii^  hand  rnim  niidcr  it. 
hanii  wosdrewiil  m 

He  begftn  a  1 ■  m  my  elinif  on  August  23.  1886. 

On  the  pulm  (if  i^<   ri.ii.<:  m  .i ^i--- nf  the  iuileK-nnger  t)ier«  waaa 

Nmall  «w  1  thf  liiii^.i  u,!.-- .--iiiiliiK  Ui^iilnrKd  at  Ibi^  metAoarpoplialaa^ 
geal  joint,  and  uuuld  iii'iihi^i'  Ik:  tluaisl  nur  i>xl£udv(I  ooiDplet«lyv 
Movement  produced  crejiitntion. 

Tlie  atrophy  of  the  niuHCles  whb  mint  noticeable  when  the  luuid  « 
(wm[Mre<l  with  the  iipposili'  nidi-  iiud  whca  it  v-'ob  tightlj'  elused.     T_^ 
rieht  hand  could  niii  In-  •'•i  lii:litl>  iIikiiI  iin  (he  left.    Tliere  was  but* 
Bl%ht  diHerenW'  in  liuiiniti  niii-i   in  Un'  t  no  sides. 

riat*  28  rilOl^>  ihi'  .im^jiIi^  •.[■  t],.-  miisicleB  of  tlie  hand,  the  ball  t 
the  thumb,  and  liiili-  linui  r,  ,<■-  ti'ii  from  the  pulutar  surface,  "nw 
Hexiuu  oF  the  ij>ile).<iiiiK<'i'  i><  iLii|H'rfM.'t.  Somettiues  thti  Bnger  {' 
slightly  rot^tttl  to  one  aide  or  tliu  other. 


due  l<)  tliE-  growth  of  udhosioiig  in  the  Joint.  The  adhi 
sion«  can  (iradiiallv  lie  loosened  by  a  course  of  pa«sil 
MiovcmentB  and  iriechiiiiicul  exercises.  It  is  very  impa 
taut,  after  reducing  the  dislociition,  to  begin  the  fingi 
exercises  earlv,  before  the  bandage  i"  R-moved.  Local  batbt 
inaNftage,  and  electrieitv  are  uIko  l>eiiefifiiil  in  euuipletii^ 
the  euro.  If  the  hand  still  remains  wtak,  or  its  mobilit 
is  restrieted, — which  in  the  caae  of  ihe  third,  fbnrth,  am 
fifth  fingers  may  be  due  to  adhewms  or  i.if^alrieial  i 
tractions  of  the  tendinous  slips  conncetiiig  iheni,— 
patient  may  b«^  somewhat  incapai'italed  for  worli. 
Huch  ciucs  au  insurance  allowance  of  from  'Hiy,  tu  UO^ 
may  be  indicated. 

Fractures  of  the  Metacarpal  Bones. 

Fractures  of  ihc  mi-taoiirpiil    Imiic;-   niiiy  oci'tir  as  tlie 
result  of  direct  violence,  such  aa  a  vii'lcut  blow  or  kick 


i 
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DISEASES  CAUSED  BY  ACClDEIfTS. 


PLATE  37, 

Atrophy  of  the  Muscles  of  the  Hand  Subsequent  to  w!% 
Fracture  of  the  Radius. 

A  uliizipr,  titrty  jeora  ol  iigp,  (fll  fmiii  a  Indiler  [nun  h  height  ol  h 
[M't  on  August  IT,  Il^A.     Ii>  falling  he  trit<l  ti>  save  himself  with  ti 
right  hand.     He  was  at  finit  treated  for  a  spmi  n  of  thi-  wriat. 
week  ice-oompresses  were  applied,  tlie  Ruliwquent  Inntiiient  ei 
of  Hoapsad  baths  and  inunctions. 

1  examined  the  patient  on  AuguHt  1)1.  IHDH.  His  wrist  was  swolten 
and  appeared  broader  than  normal;  the  lower  end  at  the  radius  was 
thioltenwi,  the  enlargpnient  extending  down  to  the  oarpul  tones.  The 
niuhility  of  the  wriat  was  greatly  restrioted;  flexion  and  abduction 
were  su-ipended;  retroflexion  and  adduction  omld  lie  carried  to  an 
angle  of  about  twenty  Ui^trees.  The  fingera  could  be  slightly  moved, 
Imt  not  closed.  The  forearm  was  shortened  and  supinated,  Thei? 
was  atrophy  of  tlic  hand,  forearm,  and  arm,  and  also  of  the  .thoulder. 

The  aooompanying  illuNtratitia  (Fig.  42)  ebon's  both  liandg  and 
forearms  in  a  [Misition  in  which  the  aliortening  of  the  right  forearm, 
the  supination  of  the  elbow-joint,  the  atrophy  of  the  whole  arm,  in- 
cluding the  liatMl,  and  the  enlafjte'ient  erf  the  wriet-joint  are  diatinclly 
visible. 

The  skinKtaph  (Fig.  431  tihowH  the  impaction  of  the  scaphoid  in  the 
oanoelJous  tissue  of  the  radian,  slight  changw  in  the  relation  between 
tlie  oarpttl  bones,  and  the  displacement  of  the  hand. 

The  colored  plate  shows  a  distinct  atrophy  of  the  right  hand  <  _ 
|]oth  the  flcxM'  and  extensor  imrfaces,  and  a  reddisb-blne  diecoloratiui 
of  the  skin  of  the  fingers  of  the  radial  aide  of  the  hand,  iutlading  tT 
middle  linger  (radial  and  median  nerves).     The  temperature  of  It 
area  wbh  notioeably  depresHcd, 

The  patient  was  diachatxed  from  treatment  on  Janiinry  3d,  11^90/ 


ivith 


insoranoe  allowance  of  40%,  which  he  has  continnrd 
He  works  ten  houis  a  day,  but  the  Minditiiin  here  deMcrit 
not  improved. 


on  tlie  back  of  the  hand,  or  a  Itlow  fnini  a  lieavy  objeot 
in  falling;  or  as  the  result  of  iii«iirect  violence,  i 
case  of  a  tall  on  the  closetl  hand,  tlie  force  of  v 
is  met  by  the  first  phalanx.  The  symptoms  after  unio 
has  been  established  vnrv  considerably,  deiwndinj; 
the  direction  of  thf  line  of  fracture,  whether  trsiiisvei 
oblique,  or  longitudinal,  nnd  on  whether  the  fraciiK 
involves  the  end  or  the  shaft  of  the  bone,  Di^placfr 
meiit  in  these  eases,  although  seldom  very  apjMirent  ex« 
tenmlly,  is  sufficiently  marked  to  be  recognizable  and  tO 
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I 


offer  an  explanation  of  the  aymptoins  of  functional  disa- 
bility that  are  nianiteeted.  As  a  rule,  the  fmgnienis  are 
displaced  IwickwnH,  forming  a  distinct  enllons  convexity 
on  the  back  of  the  hand,  which  can  be  felt  if  not  seen. 
The  finger  appears  shortened  l)eeaiise  of  the  shortening  of 
the  nietucariml  bone  ;  fre(|Uently,  too,  the  lower  fragment 
of  the  lattur  is  distinctly  nttattnl,  carrying  die  fingtr  wlUi 
it  When  the  lii-ad  of  the  uielacar]>al  bone  is  displaced 
toward  the  median  line,  the  corresponding  finger  is  often 
found  to  be  directed  away  from  it.  In  other  cases,  how- 
ever, the  finger  is  carried  towanl  the  middle  line.  In 
addition,  the  base  of  the  bone  may  be  involved  in  the  de- 
formity by  being  displaced  forward,  backwaixl,  or  even  to 
the  side.  The  lateral  displacement  of  one  metacar|)ul 
bone  leads  not  only  to  secondary  dis])lHcenienl  of  the  ad- 
jacent metacarpal  bones,  and  through  them  to  the  displace- 
ment of  the  whole  row,  but  affects  also  the  position  of  the 
caqial  bones  and  strains  the  ligament  of  the  carpus.  The 
general  displacement  thus  caused  is  manifested  by  dimin- 
ished mobility  and  weakness  of  the  fingers  and  wrist. 
Occasionally,  the  iiead  of  the  metacarpal  bone  is  dis- 
places! forwnivl,  in  which  case  the  corresponding  finger 
can  not  be  pro[>erly  Hexed  and  the  {talient  is  unable  for 
some  time  iilterwani  to  maintain  his  grasp  on  an  article. 

dtue  of  nvaited  fraelure  of  Ifu- third  aail  foMrlh  tiiilni-arpiil  hoiim  niiii 
(Af  proximal  phalaiur  of  Ihf  jCflh  finger. 

A  innaon,  Iwenty-Bve  ye»ra  erf  aee,  was  injnred  on  Oclobpr  at,  1897, 
by  a  box  ot  lime  tailing  apon  his  nght  hsiiil. 

Wli«ii  I  examined  liiiu,  oa  Deoeiuber  2.  Ifin,  his  hand  wns  still 
greatly  Bwolleii ;  the  third  and  fonrth  metacorpal  bones  were  thickeiifd 
poateriorly.  and  the  metaoorpophalangeal  joiDl  and  proxinml  phalanx 
of  the  little  Sii){cr  were  oonaiderably  tbi<<kened.  The  patient  was 
nnable  to  flex  the  little  finger  at  all,  and  wmid  flex  the  others  only  vety 
slightly.  The  skinKi^ph  <Fig.  44)  sfaows  tfai:  fractnres,  and  alsn  the 
displacement  ot  tlie  (hint  and  tonrth  metacarpal  bones  and  the  proxi- 
mal phalanx  ot  the  fifth  linger. 

At  the  time  of  bif  di.'Vharg^,  on  June  22,  18914.  the  patient  was  able 
U>  Sex  thp  index-,  middle,  and  toiirth  GnKem  fw  tt^t  they  alnioat 
touched  the  palm  ot  the  hand,  while  the  dttli  lltigcr  remaliiiid  abont 
at  a  right  aitgle.    Insamnoe  allowance,  33j^. 
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The  eliief  cause  of  this  disability  is  the  pressure  fx- 
ertfd  by  the  head  of  the  displaceil  nietaoirjud  Ikiiic, 
When,  after  fracture  of  the  liead  or  base  of  the  bone,  ae- 
conipanied  by  complete  lateral  dislocatiou,  the  hone  become* 
tixed  in  this  ]>osition,  the  deformi^'  amunies  » 
functional  im|K»rt.  Sometimes  tlie  base  of  the  mctacaquil 
Iwne  is  broken  oft'  nnd  driven  between  the  adjacent  meta- 
carpal bone  and  the  carpus,  while  the  head  of  the  lioiie 
becomes  united  with  the  sann'  ini'(ai:irj)!il  iM.ine  on  its  oppo- 
i^ite  side.  As  a  natural  ciTtM'ijiii'ixc  tlii'  hand  is  luiKidcnetl 
and  the  fingers  are  cou^^ideraijly  di>p!awd.  Uefomiities 
of  this  kind  are  seen  when  the  hand  is  crushed  and  man- 
gled between  cog-wheels,  etc. 

rVwf  of  dffoimihi  of  Ibr  hnnil  dui'  to  Un  being  (TuWki-rf  bftrcten  rog- 


5.) 
i  of  ofEP,  was  iajtired  tin  Ootobcr  V2, 
in  between  uOK-wlKHflB.  He  saslained 
a  Iw  Been  in  we  akiagrapli  (fig.  45), 
□t  of  the  heads  of  Ihe  boiiea  and  one 
iftactirpal  bonf  lyin^i  tipoo  the  third 
the  thini  and  tonrth 


L 


1S97,  hisiiL;liI  iMn.l  1.1 

which  al^<.^l><>»r,  t.li.-il 
of  the  frapneuts  uf  the 
nietauirpal  iKine.     It  i 

tingeTH.     In  tlie  acv«ni|)anying  illnstmtionH  IFigs.  4li  and  47)  the  ante- 
rior anil  posterior  aspecln  of  the  hand  are  dinpltiyed,  the  fingerw  iieing 
extended  aa  far  ufl  poi«ihle.     The  third  illmttmtion  (Fi(t.  48)  ithows  Iho    ' 
limit  of  flexion  of  Ihe  fingen,  a  bit  of  peneil  being  held  l)etween  tha  I 
thnnib  nod  index-Hnper.  I 

When  I  first  exuniiued  tlie  patient,  on  Jsnunry  19,  1P98,  hU  band  ] 
wan  still  so  niuch  swollen  as  to  make  it  appear  like  a  thick  nnd  sliape-  | 
lew  nioBS  of  flesh,  pc^Mcasinj^  no  mobilit.v  wluilt'ver.  Inxninnce  allow- 
ance M  the  ttiueot  dtsohais^,  75 Jf. 

The  cases  in  which  fracture  of  the  head  of  the  meta-. 
rarjml  boue  involves  the  whole  joint,  iiieludiug  the  corre-J 
B{K)ndiug  articular  extremity  of  the  jiroximal  phalanx,  are! 
usually  marked  by  ankylosis  of  the  ruidphaliingenl  joint,  f 
as  well  as  of  the  nietacuriKtphalangcal  joint  itself,  causing  1 
the  affected  finger  or  fingers,  if  several  are  involved,  tol 
l)e('oine  fixetl  in  flexion,  thus  inif)airing  the  usefulness  of  f 
the  whole  hand.  The  mobility  of  the  adjacent  finger  op,  I 
in  cases  involving  the  third  or  fourth  finger,  of  ttie  adjacent  J 
fingers,  is  secondarily  aflectetl  as  a  rule,  so  that  the  haad-| 
eon  be  only  partly  closed. 
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DISEASES  CAVSED  Si'  ACi'lOEyi'S. 


PLATE  2R. 
Case  of  Mutilation  of  the  FJnKers  by  a  Circular  Saw. 

A  sawyer,  rorty  years  of  aire,  on  I)e<*nil»er  '>*,  MIT,  linil  hi»  indeX 
finger,  middle  linger,  slid  thumb  cut  tbruu^l)  tht  Iwni;  by  a  ci""" '" 

The  colored  plate  ahows  the  deformity  of  the  Hngi'rs  Imth  fTDin  the 
flexor  and  extensor  irarfaces.  The  accompanying  akiagraph  (Fig.  50) 
uhowa  the  thanget  that  have  taken  pla**  in  the  injuivd  joints  of  the 
index-finger  and  middle  finger.  The  thumb  coiitd  tint  be  directly  ap- 
proximated to  the  plate  in  ttiking  the  okiAgmph  witbont  canmng  the 
inipivotiou  Ui  lone  in  cleAnieai.  Insurance  allowance,  45)(,  bwnl  an 
the  inability  of  the  patient  h)  close  the  alTected  fingers. 


usiiully  vat  tiff,  nr  the  wound  extends  so  deeply  into  tfa 
tissues  as  to  sever  mugeles,  tendons,  vesttels,  nerves,  an 
even  the  l>one. 

The  joints  of  the  fingers  are  o<x»sionally  sprained  b 
violently  pulling  at  an  ohJMt  or  by  the  effort  to  free  ti 
fingers  when  they  are  caught  fast.  The  capsules  and  iat 
eral  ligaments  of  the  joints,  especially  of  the  nietacarpo? 
phalangeal  joints,  are  strained  and  slighlly  torn,  leaving 
the  joint  weakened,  so  that  for  eone  time  afterward  th 
patient  finds  himself  unable  to  grasp  and  hold  an  objei 
with  hifi  accustomed  strength. 

Similar  f^mptoms,  but  often  intensified,  are  observe 
after  disU>cation  of  the  joints  of  thf;  fingers.  The  symj 
toms  of  dislocation  of  the  metaearjuiplialangpal  join) 
have  already  btx'n  discusse<I.  When  the  other  two  joini 
of  the  finger  are  involved,  tlie  patients  ixinipluin  for  soui 
time  after  reduction  is  praetised  of  ]>ain  and  a  feeling  ol 
weakness,  especially  when  they  close  the  hand  or  hot 
something  in  it.  Sometimes  dislocation  is  accompanied  b 
fracture  of  the  phalanges. 

Ankylosis  of  tlic  affected   joint  is  more  frequently 
sequel  of  a  subhtxution  than  of  it  complete  dislocation 
since  the  former  is  upt  to  be  treated  att  a  spi'ain  and  lefl 
unreduced. 

TreatnteDt. — ^Mechanical  treatment  usually  proves 
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DI.SEASES   CAUSED  BY  ACCIDESW. 


PLATE  -2 


;ether  wM^J 


Fid.  1— Case  of  Loss  of  the  Little  Finger,  together 
the  Head  of  the  Fifth  Aletacarpal  Bone. 

A  ivDrkiiulii,  flirty -(inf  sejirsof  off.;  Biislfliniil  a  poiiniiiiiiitoi 
at  the  nietacgupoptinlnn^pal  joint  o[  Uie  little  linger  of  the  left  himd, 
cauaed  by  the  liiiger  beinK  Htruck  by  a,  lieuiii.     Tlii^  littlir  finger  and 
the  hrad  or  th*  fifth  nielaMirpul  tmne  were  amputated. 

The  colored  plate  Hhoivs  the  nar  left  by  the  opemtiini  And  tlm 
extent  to  wliidi  the  hand  can  be  «loHe«l.  The  timrth  linger  does  not 
quit*  touch  the  palm  of  the  liand.  The  acoomjianyiug  tllixBtratiou  ' 
blaok  and  white  (Fig-  ''>!)  Hhowti  the  liand  when  fully  i-xKnded.  T 
fuarth  finger  is  held  nlightly  nl>dDCti?<l  fmni  the  nieilinn  line  by  I 
teasion  of  Ibe  flttir,  cansing  the  ekin  nver  the  exieiinor  tendon  of  t 
middle  finger  to  upjiear  like  a  dlKliiiet  fulil . 

Piii.  -i. — Adherent  Scar  Over  the  MetacarpophalangsHl 
Joint  of  the  Index-finjcer,  Due  to  an  lncist:d  Wound  Partly 
Severing  the  Etone  of  the  Joint. 

A  matliiiiist,  thirty-two  years  of  nge,  wns  tut  in  the  left  hand  by 
circular  »aw  on  January  29,  1892,  the  wound  opening  the  joint.  T" 
plate  shows  a  Btar-flliaped  scar  adherent  to  the  hone  and  a  partial  f( 
ward  dlKlocation  of  the  linger.  The  power  of  flexion  and  extenBton 
the  ftiigcr  has  never  been  rani[>lett>ly  n-^ined,  and  the  strength  of  ti 
hand  la  Hiightly  diininiBlie<l. 

Inguntnoe  allowance,  15%. 


coi^ful.     Tilt  pHtifnt  is,  as  a  rulu,  only  !?lightlj'  incnpaia 
tatoil  for  self-^iipi>ort. 

Fractures  of  the  Fingers. 

These  are  usually  tlinst't  iracturea,  and  may  be  cane 
by  blows  from  falling  objects,  blows  from  a  hammer, 
by  falling  and  stnktug  on  the  finger.  Indirect  fractiii 
of  the  distal  phalanges  are  said  to  have  occurred  as  a  resu 
of  the  t^Tisioii  of  the  extensor  tendons  when  the  finj 
were  forcibly  flexed.  The  majority  of  phalangeal 
tnres  occur  in  winseqnence  of  severe  cnieliing  of  the  hai 

The  following  .symptoms  are  nuuiifesled  after  union 
eBtablished : 

The  linger  is  tisually  thickened  at  the  point  of  frachire 
sometimes  it  appears  broadened  an<l  shorti^ned,  and  n 
infrequently  it  appears  convex  or  eonouvc  on  its  flexor 
extensor  aspect.     If  the  fracture  tuvolves  a  Joint,  the  fiot 
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'  bewjmra  stiff  and  tixtil  in  u  pti^itioii  oi'  flcxiun  nr 
~  ex  U' II  si  on. 

Till-  iMisitirm  lA'  tiie  adjacent  fingers  is  not  infrequently 
iiil'ccti.-d,  and  ilit'ir  niohility  may  be  restricted. 

Treatment. — I'jissive  movements  should  be  begun  early, 
es|K-i'iiilly  hIu'ii  tin-  fracture  involves  a  joint;  the  fingers 
sh'iiild  lie  rx.ni-iid  fn^inently,  even  while  the  bandage  is 
niiiiiititiiii.''l,  till'  liUtcr  being  adjusted  with  this  in  view, 

C'rnshing  of  the  diwtal  phalanges  is  fretjiiently  ffdlowed 
by  suppurative  inflammation  of  tbe  nail-bed.  If  not 
remove*!  by  the  [jhysiciau,  the  nail  ia  usually  thrown  off 
of  itself,  iiud  the  new  nail  that  grow.s  In  is  jnwrly  dcvelo^ted 


and  iiiisMJiaiJen,  mer^ng  in  tlie  surrounding  skin.  The 
distal  phalanx  is  held  slightly  flexed,  and  can  neither  be 
ooinpletely  fii'xetl  ncn-  extendi'd.  It  may  be  very  painful, 
especially  if  a  neuroma  develops. 

\ii  iiClcr-treatment  is  required,  as  a  rule,  unless  tbe 
affeetid  phalanx  is  exceedingly  stiff  and  painful,  in  which 
easu  liH-al  Imths  and  massif'  usually  effetA  a  recovery. 

The  presenot!  of  one  stiff  finger  is  a  source  of  great  in- 
convenience to  a  working-man,  making  it  difficult  to  take 
hold  of  an  objet^t.  while  the  finger  itself  is  constantly  bit- 
ting agiiinat  somctliiug  and  being  freshly  injured.  More- 
over, it  interferes  with  fn>c  movement  on  the  jiart  i>f  the 
adjacent  fingers.     This  is  most  noticeable  when  the  third 


niSEASKS  CATflEn  BT  ACCIDENTS. 


PLATE  :hi. 

Flu-  1— Case  in  Which  the  Middle  FinRer  Became  SI 
and  Stiffened  as  a  Result  of  Uangrene  from  the  Use  of  C 
bollc  Add. 

A  workman,  thirty-nine  years  of  age.  laireraWd  his  riglit  iniddie 
Gnicer  un  a  nail  on  December  3,  1808.  He  paid  hut  slight  attention 
to  the  wouud,  simply  sncking  it  ont  aud  binding  a  rag  aronnd  it. 
He  ountinaed  to  work  until  the  third  day  after  the  accident,  when  his 
nngpr  lie<'ami>  Nwolleii,  inflamed,  and  very  ptunfiil.  It  was  opened  by 
a  phjaician,  who  then  wwih«d  out  Mie  wound  with  what  purported  to 
be  a  5'^  Bolntioii  ot  carbolic  acid.  The  tip  of  the  lin)^r  is  (aid  to 
haw  turned  hlack  at  once.  The  patient  would  not  pemiit  tiie  am- 
putation of  the  gangrKDoos  portii>n,  which  wua  thrown  off  hy  nattual 
]iruc«a(ies  in  the  course  of  aliout  two  months.  Mechanical  treatment 
was  then  bc^n,  the  patient  beinR  nnable  to  olow  his  hand.  The 
middle  finger  was  perfoitly  stiff,  Ihp  fourth  finger  and  inili-x-finRcr 
conid  be  closed  one-third,  the  fifth  fiii)|[er  somewhat  further.  The 
patient  was  nut  able  to  take  hold  01  anything  with  his  liand.  TreaU 
ment  was  continued  np  to  October  34,  1^*98,  wheu  he  was  diHchai^ged 
with  an  insurance  allowance  of  40$.  The  Functional  ]N>wer  of  tho 
lianil  wiM  HulHniently  reatored  to  enable  him  to  take  hold  of  large 
objects. 

Flo.  'J.— Case  of  Paralysis  of  the  Ulnar  Nerve  due  to  Crush- 
ing of  the  L«ft  Shoulder. 

The  illuattation  «ho«w  a  well-marked  atrophy  ot  the  intenwsei  and 
the  position  of  fiexiou  in  whicii  the  fiiifcers  are  held.  Th>-  imralysis 
appc»re<l  flI>ont  two  weeks  aftei  the  injury,  the  liand  at  Uir  Baiiit-  time 
becoming  greatly  swollen. 

Meclianicfd  treatment  has  brought  about  gradmil  improvement;  the 
patient  lias  not  yet  been  discharged. 


or  fourth  Biiger  is  involved,  especially  in  case  of  the  tliiiTl, 
It  is,  as  a  rule,  much  mon.'  diwadvjiiitageous  to  a  working- 
man  to  liavti  a  stiff  middle  finger  than  to  lose  it  outright. 

Cote  of  pimdo-arthnma  of  thr  ftfl  thumb  dur  to  an  t'licrarJ  iraund  fcy  a 
eutting  marhinf, 

A  workman,  twent.v-threv  years  of  age.  wiis  cut  through  the  proxi- 
mal phalanx  of  the  left  thumb  hy  a  cutting  machine  »n  (.telobcr  ao, 
1890,  the  bone  lieing  oorapletelyncvered-  A  talw  joint  developed,  and 
the  Ihamb  reiuained  entirely  uaeloe  for  a  long  time.  The  illimtrntion 
(PHg.  53)  shows  the  deep  war  around  the  thumb  and  the  halt  of  the 
thunib. 

The  patient  rcwived  an  insurance  allowance  of  45^  up  to  March 
16,  1893,  baaed  on  his  inability  to  use  the  liand  and  the  atrophy  of  the 
whole  anil.  Improvement  gnidiud I y  took  place,  and  the  allowance  was 
reduced  to  '25^,  at  which  rate  it  has  remained.  The  thumb  is  still 
nther  weak.  _ 
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I'aur  of  fTimhiiui  and  fraeJuff  of  tie  Ufi  (humb  miuti-rf  /ly  an  iron  pips 
falling  upon  it. 

The  lesion  was  treated  oa  a  aimple  cnae  of  orushing  of  the  thumb. 

I  examined  Ch»  iwtient  on  Jane  30, 1898,  and  found  tlii;  Uiuinb  still 
Bwollen  and  r«tdened.  presenting  a  imiipuratin)<;  wonnd  on  its  patUvriur 
aorfaoe.  The  wound  was  dressed  at  my  clinic  on  July  Hlh,  but  Iha 
patient  did  ni>t  again  return,  ne  \iv  reenmed  work  on  the  dayfotlowinj^ 
The  aooompnnying  skiagraph  (Fij;.  5.1,  p.  '■M'i)  showN  the  oomlition  of 
the  ttittnib  at  that  time.     No  insnrance  allowance. 

Case  of  MubluxalioN  and  unkslo»ii)  of  IV  iHnlai  phalangiitl  jvinl  of  lh« 
right  thumli  eawrd  hg  crnnhiag  of  thr  Ihitinb  and  nabneiiarnl  erOtUUw. 

The  patient  was  a  workman,  thirty-three  ytata  uf  age.  A  hod  filled 
with  lime  fell  on  his  ri^ht  thnmb,  which  be  bandaiced  with  n  piece  u( 
paper  and  tieil  witli  a  Htring,  then  oontinuiiiK  bia  day's  wurk.  On  the 
following  duy  the  ]iart  became  swollen,  the  ttweliing  finally  extending 
to  the  shoulder. 

When  dischar^  from  treatment  lie  wah  coiH'odcil  an  insurance  n1- 
lowaupe  oT  ^%,  l>ased  on  the  partial  ankvloHis  of  the  thnmb  and 
weakneiis  uf  the  hand. 

ThcskiBBmph  \,Y\g.  M,  p.  313)  shows  tin  <iiblin:iiiiii]  of  ihe  distal 
phftlanx  nt  the  thumb  and  the  cluuigea  in  iIh'  Ii -  ui  iln-  ji^itit, 

tiiiii'  of  bony  aniiiB  in  Ihr  diilal  phatan'icl  /.  •"!<■•  "f  !■"!!•  llmmli-  fiilloir- 
ingfnmare.  (Fig.  M,  p.  343.)  Sequel,  uiii:ii|iiiiri-il  usE.iulimss'of  tins 
tliumbs. 

The  i»tienl  Iiad  lujored  the  right  thuiub  in  hia  fourth  year  by  tail- 
ing and  dire4!tly  striking  npon  it;  the  Mt  tbnmb  wuh  injured  mnt^ 
later,  but  also  before  the  panaage  of  the  Aenident  Insurnnec  Law.  The 
Functional  power  of  both  thumlis  in  excellent^  notwithstanding  Hie 
fwit  that  the  distal  phahmx  of  the  right  Ihnnib  ie  entirely  HtilT. 

A  stiff  finger,  if  flexed,  is  more  favorable  to  the  use- 
fulness of  the  luind  than  if  extended,  |wrtly  lieoiuse  it 
mtiy  aid  the  other  fingers  in  grasping  and  holding  articles, 
])artly  because  it  is  much  less  in  the  way. 

Que  of  dialoeatioH-fraeiitrr  of  Ihf  If/I  ihvmli,  irilh  suliarqiirul  antgloiiia. 

The  patient  was  a  worknuui,  thirty-nine  years  of  age.  On  July 
13,  1889,  a  plank  fell  upon  bis  left  thainb,  jirothicinE  a  fracture  uf  tlie 
proximal  phalanx.  The  upper  fnigriient  l>Mmnie  diwpluwd  lockwnnl, 
and  union  took  place  in  this  position.  The  thuiiili  can  not  lie  com- 
pletely fleJled. 

Insnranoe  allowance  since  October  13.  IfWii,  lO'i. 

Contractures  of  the  fingers  by  which  tliey  are  ettained 
in  n  [HHition  of  flexion  arc  very  freijnently  seen.     Tliey 

y  be  eanii«l  by  a  oontnicturc  of  the  tendim  following 
a  tenofly  no  vitas  (a  conditiuu   quite  oft«u  met  with  us  a 
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professional  disease  in  certain  trades)  or  liy  a  rctmeted 
soar.  Occusionally,  tlie  uaii8e  is  a  mlxeti  one,  the  acur  left 
by  an  operution  liaviiig  become  adherent  to  the  flexor 
tendon. 

The  scars  left  on  the  stump  of  a  finger  after  amputation 
often  become  firmly  adherent  to  the  bone,  and  are  exceed- 
ingly sensitive  l>otli  to  pressure  and  to  changes  of  tem- 
perature. They  are  also  apt  to  give  rise  to  a  [tainful  feel- 
ing of  tension  on  closing  the  hand. 

Occusionally,  sncli  a  stump  lit%omes  the  seat  uf  a  nen- 
roma.  This  is  more  likely  to  oocnr  if  the  stump  is  a 
broad  one,  as  wlnii  it  iinliidcs  a  part  of  the  distal 
phalanx.  NcuroniMia  di>vflii]i  more  frequently  in  the 
cases  in  which  tiic  finger  i>  cnt  off  by  a  machine,  sneh  as 
a  circidar  saw  or  |>lauing  machine,  and  espe<^jally  when  it 
is  cmshed  off  between  cog-wheels,  than  after  an  amputa- 
tion by  the  surgeon.  The  presence  of  u  nenroma  inijuiirR 
the  functional  jwiwer  of  tlie  jiart  to  »  much  gresiter  extent 
than  does  the  simple  loss  of  the  tip  of  the  finger.  The 
usefulness  of  the  stnmp  i>f  a  finger  dcpenils,  of  course, 
.  on  its  length ;  even  if  only  the  ]iroximal  phalanx  is  left, 
'  it  iff  of  assistanec  in  maintnining  a  grip  on  an  object.  If 
I  ptunful  and  sensitive,  a  stump  is  rendered  comparatively 
useless. 

The  scars  that  follow  disarticulation  of  the  finger  at 
the  metacarjiophalnngi'al  joint  become  retracted,  and  in 
'  case  of  wnioval  of  the  middle  or  fourth  finger,  cause  the 
I  tips  of  the  fingers  to  either  side  to  approach  each  other,  a 
ronanf^  of  position  often  associated  with  a  slight  rotation 
I  of  the  fingers.  Their  flexion  is  of^n  restricted  for  a  long 
I  time  afterwanl. 

The  position  of  the  adjacent  fingers  ia  more  likely  to 
L  be  liius  affeeteil  when  a  portion  of  the  metacarpal  Iwne  is 
R;JdfK>  removed  ;  the  .sear  is  thereby  made  larger,  while  the 
r]iBlm  of  the  hand  is  narrowed  or  drawn  together  in  the 
jahftpe  of  a  boat.  Neuritis  is  sometimes  manifested  in 
nrere  form  in  connection  ^vith  these  scars. 


[ 
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TIk'   removal  "f  tlie  fiftli   fiiij^er  witli  a   ]H)ition  of  ita 
metacuqMil   Ijune  is  iii^uulh-  followed  by  retrautiou  of  the  J 
scar,  causing  tlit  fourtli  linger  to  become  alxlucted  from  j 
the  niodian  line  ami  preventing  its  eoraplete  floxioo.    {See  I 
Plate  29,  Fifj.  I.) 

Of  the  diseases  of  tbc  fingers,  we  need  liere  consider  I 
imly  tlie  ))anllys^I^  and  the  tmplioneu roues  »ccoiii|mni<>d  by  j 
necrotic  ulcei-s.  The  tbnner  tiecur  in  conBe<jnencc  of  1 
direct  injnry  of  (he  nerves,  an<l  alfio  of  indirect  injury  t- 
as,  for  instance,  the  [uiralysis  of  the  median  oerve  whit^  \ 
is  quite  otlen  met  with  in  caHes  of  fmcture  of  the  radius.  1 
The  latter,  tlie  tivijihoiicurotjcs  of  the  fingers,  are  observed  I 
when  the  ulnar  or  median  nerve  is  completely  severed. 

CViw  n/  (Toni^KiHiuf  comminu/rd  frarfure  of  the  prtuimal  pAnfirttr  o/  Hie  I 
Itfl  indnt-fingcr.  \ 

A   worknuui,  twenty-two  vcara  ot   a^,   sustained   the   foregoing   I 
injury  on  March  31,  189^.  cnnsed  by  »  slone  from  a  null  failing  oi 
his  left  index-linger  from  a  hpiulit  of  two  slorirs. 

I  examined  him  on  April  fi,  ISSR  The  indei-Rnger  wna  swollen 
and  eunld  not  be  Sexed.  Up  to  that  time  the  injury  had  been  treated 
tm  a  dimple  cow  of  cruah«l  [eontuHcd)  wound  of  the  linger.  When 
dv<chai)i;nl  from  my  treatment,  on  April  16,  1)49N,  at  his  own  retgneat, 
the  linger  was  in  the  condition  diown  in  the  aoconipanying  skia^spb. 
(See  Fig.  57. )     Tlie  pntient  waa  tally  capable  of  aclf-siippon. 

nine  offixaiion  m  erlentdim  of  tie  rigM  mdrt-pnyrr. 

The  pMient  in  thii*  ease  was  a  pottn',  tnenty-fonr  yean  o(    ^ 
Hia  right  hand  was  atng;ht  between  a  brain  and  un  overturned  bamd  I 
of  etay,  causing  a  coi)tTiHed  wound  of  the  right  index-finger,  MX — 
panied  by  a  partial  dialooalion-fractiire  of  the  middle  phalMix. 

VThen  I  examined  him,  on  September  'id,  1  foand  the  Bngw  laoder*  1 
at«ly  ejctended  and  fixed  in  tlutt  potiition.  It  was  stiff  and  mitob  I 
atrophied;  the  middle  phalanx  wax  encircled  by  a  deep  soar.  Tinb  I 
shiamrapli  shows  the  deformity  of  the  bone.  In  flgnre  5S  the  AiWt  1 
'    r  with  its  flexor  surfiKW  against  llti-  plute,  while  in  flgnre  59  uia  1 

e  of  tlie  linger  was  applied.  1 

The  patient  lias  received  an  insiiromv  allowance  nT  QS^  sfne6  1 
Octobur  as,  l«a7,  bueed  on  the  fnrt  tliat  the  in<lex-Bn)^r  Is  itifl,  la  J 
constAntly  in  the  way,  and  is  deprexsed  in  teingienitnre.  I 

Ciar  offracttiir  of  Ihr  diMal  phalanx  of  Ihc  fourth  fingrr  of  the  right  I 
hait'l,  ftii^d  hg  a  utam  fulling  uptin  ft  I 

A  workman,  thii'ty-tlin?«  yenra  of  MEe,  BU-ntuined  the  torefioing  1 
fiijnry.     He  was  trralnl  hy  cnid  compresws,  and  subEieqaently  by  f 

When  I  examined  him,  I  tonnd  the  linger  swnllen.  The  oon^itioti 
ot  theboiieisahownin  tbeiwoompanyingskingniph.     (Fig.  BO,  p.  347.)    | 
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Tlie  pnlieut  whs  iinnble  to  dune  the  niiildle,  Fonrlli.  aiHl  littli^ 
Bngprs coniplcu-ly.  Ili>  Rontiiuipd  hi  wurk  in  thin  cuiuliUcm  with  the 
floKers  bandaged,  and  did  nut  rftiirn  fur  tre«tment. 

Ctttt  aferuihiag  ami  fraetare  of  Ihe  di^cU  phalanga  itf  the  m'rfiffc  and 
fmrtAflajienoflhe  right  hand.     (Fig.  (tl,  p.  Ml.) 

Tlie  putientwagft  liod-tarriGr,  forty  .vearsofofte,  (fnJulj-Sa,  1893, 
the  previously  dfaignahd  Iiii)i;FrJ  of  tlir  right  hiuid  wtn;  cnisbiid  1>e- 
tneen  two  irongirdeni.  The  wound  wusdreMiwd  by  his  own  physician, 
who  treated  him  fur  n  cniHhul  Hng^  until  Dectnil)ei'  12,  IfKff.  Ae 
flrnt  both  distal  plialanges  ivea'  greatly  Hwollen,  thickcnwl,  and  koob- 
lilte.  When  dUvimrged  by  his  phytiiciati,  tlit^  sivctliiig  had  diaap- 
pcm^d;  neverttii^ltrm.  Oiv  tdtingraph  sliowcd  a  aeparatjon  of  the  fisg- 
meulfl,  an  here  reiiroiliiced. 

The  patient  hiih  [■onaidered  by  the  ini^ui-aiUT  conmilttiv  of  Im 
tnuie-uniun  to  be  alile  to  work,  and  rewivwl  no  iusuniuce  alloWBUce. 

due  of  a  Miff  right   indtx-J^tgrr  teilh  adhrrrtU  scars  <m  lie  JUnir 

A  workman,  fttty-two  years  of  age,  lacfnited  the  right  iDdex-lIn^ 
on  a  HplinU^  whi'n  enguged  in  cutting  ivcxid.  lie  paid  no  attention 
to  the  wound  at  dnt.  A  few  days  Inter  tlie  linger  liecnnie  swollen,  Uie 
Bwelling  extending  tutheliandandarm.  C-vlliilitis  wosdiiignneMland 
BO  opeTBtiuu  wns  perfonned.  The  flexor  tendon  van  subtjetinenlly 
removed. 

Inanrance  allowance,  20^. 

Cane  of  Iinn  of  otie-half  nf  indrx-fingrr,  of  almod  one-half  of  the  midtBt 
finmr,and  i^  one-half  of  the  diMiU  phalanx  of  the  fourth  flagrr. 

The  patient  was  a  sawyer,  thirty-two  yean*  of  age.  On  April  9, 
1SH7,  bis  left  Imiid  was  caught  in  a  planing  machine  aud  the  Angers 
cut  oR,  as  previuuHly  nientiuneil. 

Aft«r  the  wounds  had  hi^ed,  tbe  patient  was  ablu  to  Bex  the  fonrtli 
nod  little  linger  perfevtlj' ;  the  stump  of  the  middle  linger  could  be 
flexed  at  the  metRcarpopiiAlitngeal  joint  tu  an  angle  uf  1%  degrees, 
while  the  Htunip  nf  the  indEX-Uoger  could  not  be  flexed  at  all.  Tlw 
strength  of  the  hand  waa  ditniniiihrd. 

On  l^lober  21,  IHilT,  the  patient  was  conceded  an  iusunuice  allow- 
anoe  of  331*.  which  was  Inter  raiNed  by  liinil  piiicesB  to  40%.  It  WM 
rednced  In  2:1^  on  April  15,  1^98,  inipiitvemi'nt  in  ri^iieet  to  flexion 
and  Rtrength  having  tiikm  place.     T)ie  iKiiienl  receiips  full  pay  Tor  his 

due  of  diaocaiioji  nf  (he  third,  fourth,  aad  Jiflh  fiugrr*  of  the  kfl  hand 
M  their  utelnmrpoiihotaaffnil  joiatg.  Tlic  lesion  was  cuii!«d  hy  a  bewn 
talliiiK  on  the  llngcis. 

The  [tttieat,  a  [au■pl■nt*^^,  forty-five  years  of  age,  sustained  the  law- 
going  injury  on  February  ^,  1^13.  The  dialucatinn  was  reduced,  but 
the  metnoarpoiihalangeai  joint  of  the  niiddlc  fluger  remained  abnor- 
mally movable.  The  whole  hand,  as  well  ns  llic  mid<lle  Hnger,  wan 
much  weakened.  The  ptitient  was  unable  to  exert  linn  pre»iu«  with 
the  middle  or  fourth  Ungi-r  ;  synipb^nut  iil  poresUieHiaand  of  awiendiDg 
neuritis  were  oli*>  nianifeBled.  Inwurnnee  allowance,  40;t  ;  the  patient 
died  subsequently  of  mi  inlenukl  ilitMirder. 


CASES  OF  IXJdSIES  TO  THE  FIXCIEBS. 

Ciue   of  snvrf  cnuhintj  of  the  right   middle  finger.     Kitjueb* :  The  I 
affected  fiiigKr  became  niiich  nhnrt«n«I  and  ankylosed  in  a  positior  -' 
flexion  ;  the  whole  hand  ooiild  be  only  partly  oiosed, 

A  wurkman.  sixty-tfaree  yeara  of  age,  the  siibjeot  of  Me  caac. 
nnabli^  to  nse  hm  hand  Tor  work,  and  receives  an  insuranee  ollowaiioe  | 
of  50^. 

Gur  0/  ditarlicHlalioH  n/  llie  right  miildlf  fingrr.     Prolon^ied  c 
of  surgical  treatment  and  severe  neoritiH  laBtin^  for  a  ling  time. 

A  workman,  twenty-foiir  years  of  age,  was  injured  on  December  B,     j 
188S,  by  a  atone  falling  on  the  rijeht  middle  finger.     Snpplinition  set 
in,  and  the  Suger  won  tinatly  dixarticnlHted  on  ADgiiHl  11,  1H91.     An 
attempt  liail  Ix-eii  nuwlr  to  preserve  tlir  Bnger  in  a  positiou  oT  Qexion,    ' 
but   this  waa    given    up    because   t-he 
Anger   became  closely   pressed    against 
the  pulm  of  the  hand. 

The  patient  subsequently  attended 
nevenil  difTcrent  elinice,  finally  going  to 
a  clinic  for  ntirvoiw  diHeoacs,  where  he 
wus  treated  For  a  neuritis  ot  the  median 
nerve  by  mnssnge  and  eleetririty. 

On  Hay  15,  lr4IK),  he  was  mnrednl  un 
insurance  allowance  of  fiV/i ,  which  by 
1^^  process  was  raised  to  i^%.  lie 
noH  nnder  treatuieut  for  three  unil  a 


quarter  yeare. 

In  m^  it  » 

I8di»< 

covered  that  he  was 

aettitt  at  work 

and 

wa»  receiving  full 

pay.     His  in«u 

ttllowanoe  was  at- 

cordingly  miiu 

:(o'V.     lleliail  not 

nf  .■k.sijigliishnnd 

until  u)»>i<l   III 

finger  fiih-"'fi'i  i,f  l.t  •-!  ti-^htnti  nt  thr  Ji agcr 
awt  ei-U,iiili!>.     ili>:.  tvl. ,  ' 

Tlic   iiubject    of    the   accompanying 
iltuslration,  which  was  made  on  tlic  day 
of  his  dischnr;^,  wan  n  workman,  thirty- 
one  yeais  of  age.     The  imperfect  closure 
and  the  c(HT\enrpnce  of   the   rourth  and   fift^h   fingera  are  distinctly 
shown.     Tlie  luvident  occurred  on  September  29,  1K!)H,  and  the  finger 
was  disarticulated  on  December  5,  18iP.     The  patien' 
eonr»e  of  after- trentinent  liwting  from  January  8,   181 
1899.     Insurance  allowance,  ^!5%. 

(hse  of  emUraeturr  nf  tlw  right  middir  finger  in  a  pogilioii 
eaumHg  urarc  funrtUmal  disahililii  of  thr  hand,  rendering  it  mnaa  jor  a 
bmg  time. 

The  patient  was  a  workman,  forty  years  ot  age.  On  July  11,  1992, 
an  iron  ginler  (ell  upon  the  middle  tingeruf  hisright  liand  ;  the  injury 
was  followed  by  a  suppurative  inflammation,  neceautating  deep  iuoi- 
nona  in  the  finger. 


;  was  riven 
),  to  May  S 


I 
I 
I 
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\VheiiIexBmiDed  the  patient  on  October  6, 1892,  I  found  tlie  middle 
finger  slightly  flexed  and  quite  stiff.  The  other  Hngera,  «1th  tlie 
exivptiun  of  the  Uiunili,  cuulil  not  becloeed.  The  maiielcsof  tb«  tiMid 
were  greatly  atrophied,  the  bond  felt  cold  nnd  numb  to  the  patient, 
while  the  acor  and  the  whole  palm  of  the  hand  were  ejiceedinglf  senai- 
tive. 

The  patient  reniaiued  under  treatment  until  June  30,  16D3  ;  he  was 
conceded  an  insuianee  allowance  of  M^i,  which  was  later  reduced  to 
40%.  BySeptember  10, 1896,  the  cnndition  had  somewhat  improved  ; 
the  patieut  could  close  his  lingers  somewhat  better,  and  tlie  hand, 
although  still  weak,  presented  a  mure  normal  ap]M!atanee.  The  insur- 
ance allowanoe  oonld  not  be  reduced. 

fSme  of  rnnoctd  of  the  fouiih  finger. 

The  patient,  a  carpenter,  fort^'-tive  years  of  age,  xnslained  aoom- 
pouiid  comwitiuWil  tnictureof  his  fourth  tlngcr  on  O^ber  25,  1889. 
The  injury  was  caosed  by  his  Uugiir  being  (ought  in  the  guy-rope  o(  a 
flagstan.  The  linger  was  removed.  The  operation-acar  extended  to 
tbe  palm  of  the  biuid  and  prevented  the  elo«iire  of  the  index-fingn' 
and  the  middle  and  little  lingers.  The  liond  became  atrophied  aitd 
paresthetic  ;  the  scar  was  exceedinglv  sensitive.  The  patient  was  dia- 
cluirged  ou  March  -20,  1891,  with  an  insurance  allowance  of  40^,  after- 
ward mised  by  legal  process  to  55*. 

Cant  of  rompMt  eontntrlurt  of  tftf  fourth  anit  fifth  fingers  nnd  (fhaoat 
Bomplttr  amlrartuTe  of  ike  inder-fingrr  and  middle  finger  of  the  left  hand, 
fotlmcing  an  aeeidail  kg  irhiek  the  iendoui  lerre  K-vered  at  the  uriat, 

A  roofer,  twenty-eight  yeare  of  age,  fell  from  a  roof  about  fifteen 
feet  high,  un  April  7,  1887,  striking  the  left  wrist  u^inst  a  sharp- 
edged  slate  tile.  He  was  treated  in  the  hospital  for  a  number  of 
weetis,  and  aftei'ward  icceived  electric  treatment  from  a  nerve  spe- 
oialist.     No  improvement  woh  attained. 

Insuisnoe  allowance,  (!0%  at  fimt;  raided  by  lefifll  process  to  80%, 
later  retluced  to  m%.     The  hand  uan  be  nxed  with  difficulty  u 
adjiitict  tu  the  right  hand. 

(iar  of  erathing  of  the  ditlal  phaUinget  of  the  iHitrr-fittger  and  of  IWl 
middle  and  faurlh  'fingtm.  Sequels,  mdimpntarr  formation  dt  the 
nails  and  inability  to  flex  completely  the  aflrcttd  fingers  at  the  diital 
phalangeal  joints. 

A  carpenter,  t}iirty-foar  yeara  of  a^,  sustained  Uie  fon^ing  ii 
jory,  which  was  cttnsnl  by  his  hand  being  cuitght  liotwcrn  n  rope  and 
a  cleat.  After  the  wounds  bad  healed,  the  Sogers  could  at  flrat  be 
neiUier  completely- flexed  nor  extended.  Tlie  patient  was  allowed  30^ 
insurnnw  on  aooount  ai  the  inipairmfnt  of  functional  power  and  (rf 
a  slight  flexion  contracture  of  the  fingeni. 

Owe  ofaererf  eontrariure  of  the  right  middle  finger,  the  Up  of  the  finger 
being  in  rtmtaet  wilh  the  palm  of  the  hand. 

T)i(>  patient  was  a  man  thirty-five  ycarv  of  age,  of  delicate  hrolth. 
The  contracture  of  the  finger  dated  from  a  previons  injniy,  hut  was 
increasi'd  by  a  suppurative  inflommution,  which  originatt'd  in  a  slight 
laoeration  tk  the  tlnger.    Tbr  tnsnrnnce  allowance  watt  only  10^. 

The  patient  is  able  to  hold  orticlee  that  are  placed  ir  '-'-  '--" 
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INSUJCAXCe AND  HAND  INJURIES. 


Cim  of  rivuiral  of  Ikr  Hiidal  phalrmgn  of  Ike  indrx-Jingir  ami  of  tke 
vtiddlf  and  fourth  fini/CTK  nflkt  left  hand. 

The  patient  wus  n  workman,  filtv-tonr  jeani  of  tinp.  On  tiep- 
lember  '29,  iFin-J,  hin  left  hand  wan  cau^tit  between  the  rtipe  and  the 
riruu)  at  on  elevator,  cnishing  the  previously  nieutloni-d  finjtera,  and 
necesHitalin^  amputatioD  of  the  dixtal  phalanftes.  The  hand  Iicchtdp 
entirely  usoleaw.  Insiirow*  allowance.  .tO%.  (yn  November  10, 
1^93,  the  patient  xmttained  a  fracture  of  the  third  nietacarpitl  bone  of 
the  right  hand,  for  whicli  injury  an  insurance  altoivanoe  of  10%  was 
Dnnomled,  ^vitiga  tobtl  altowamv  tAGii%. 


Lobs  of  thumb right,  35% ;  left,  SO^ 

index-fliiKe.r  .    ...  "      18*;     "    H% 

middle  finjier    ,    ,    -  "      13*;      "    \a% 

•■        fourth  finger     ...  "        »»;      "      7^6 

'■         little  finger  ....  "      12^;      "      9^ 

The  loB8  of  a  plialanx  of  the  thnmb  wbh  conHidcred  to  equal  one- 
half  the  low  of  tile  entire  thumb;  in  caxe  of  the  other  Hngers,  the  \om 
of  one  phalanx  Kiaaled  one-third  the  lorn  of  the  entire  flnftw. 

This  table  has  been  ehauged  in  varioas  ways.  It  won  found  to  be 
more  pnicticiible  to  inuke  use  of  round  figuren,  Much  hh  ^1%  or  In^, 
iiuitcad  18%  or  14%.  Further  ehan^^  we're  indwvd  by  a  retiogni- 
tion  of  the  jiiKtice  of  placing  a  higher  estiniab^,  in  uiitny  eawe,  on  the 
lii«  of  the  niiddle  linger  than  nn  the  lorn  of  the  index-finger. 

I  have  ]H>rMinHlly  conie  to  allow  :i(l%  for  the  Into  of  the  t 
right  thuuib;  Wi-  for  the  right  middle  finger  and  \!i%  f<ir  one  of 
the  other  Qngers.  In  cntte  of  the  leit  lutnd,  I  allow  2-')::  tor  the 
thnmb,  15^  for  the  middle  finger,  and  lOit  for  one  of  the  other 
flngeiB. 

In  a  paper  read  at  the  meeting  of  German  natnralixts  and  phyHl- 
Ciansheld  at  Brunflwick  in  1897,  J,  Rledinger  propoaed  a  different 
basis  fur  ttie  estimation  of  indemnity  for  the  fliigem,  for  which  he 
addueed  physiol<^e  and  practical  nwnnN.  He  Btat«s  that  as  the 
nBetalneaa  ol  the  hunuin  hund  depends  Im  upon  its  strength  than 
on  tbe  harmonioiiH  actiim  of  oil  the  fingers,  it  is  unreasoiiahle  to  dif- 
ferentiate between  them  in  respect  to  indemnity,  except  in  the  oaw  at 
tin  thumb.  The  middle  finger  is  the  strongest,  as  l)eeomeB  veiy  evi- 
dent when  it  is  lost.  The  index-finger,  however,  directs  the  action  of 
tbe  otiier  flngon,  and  displa^-s  the  bcst-devetoped  tactile  sense  of  all. 
ItarelatlvG  rolne,  therefore,  is  equal  to  tliat  of  the  middle  finder.  The 
little  finger  fonris  the  tatertd  temiination  of  the  row  of  fingers,  just 
OS  the  Iwll  of  thc>  little  finger  forms  the  Imunilary  of  the  hand.  If 
the  little  finger  is  reniuv^,  the  muscles  of  the  liall  of  the  little 
finger  undergo  considerable  atrophy.     In  order  to  ei     '  '         —      - 
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however,  the  little  lin^^  ie  abWgeA  to  act  in  unison  n'ith  the  tnllrth  1 
lingFT.      Be^BUHe  of   the  close  rel&tion  and  interdepend eace  of   th8  I 

fliiKers,  the  Iiihh  of  any  one  of  the  other  tlDeem  tiliriulil  in  nonte  napecta 
he  ratai  higher  thnn  the  loss  of  the  iiideic-liiiKW. 

Each  Rniier.  therefore,  has  its  own  specific  value,  and  its  Ions  is  Felt 
by  the  whoir  liniiil,  'i'hc  imfiivorable  eRntt  of  the  loss  u[  a  fi»((er  is 
greater  III!'  ■  .ii   ill.'  iiiiLiriiri»il  boue  in  removed. 

KkiliiiLj'  - 1...'.     I  III'  jitatice  of  rating  the  rijiht  hand  higher 

tlinii  llii-  !■   ■  [lie  special  work  perfonneii  bj  the  latter 

deserir^  n|ii.ii -nl.  i.n  npn.     He  admits,  howtver,  the  impoHSi bill ty 

of  overeiiiiini);  tliL  <l<'<'|i-i<i»ii-tl  prejudice  iu  favor  of  the  ri|;ht  hand  all 
M  once,  luid  lakeii  iliis  inU>  eoiisidei'ulinn  in  jirejuirinK  the  fnllowii^ 
t*hlH,  which  I  cite  here  fur  the  rcii«m  that  it  liiw  certain  dixtiDct  ad- 
vant^eaover  tlie  others  in  nse,  chihxmoII.v  in  regard  (o  the  rates  for  the 
loss  or  partial  loss  of  wveral  linKerK. 


-:  Ha 


t  Tsi 


Thnmb.  Indeji-finger.     Middle  Finn^rr.  Fourth  Finger.   Little  Finger. 

35(301^    lS(10);e  1.^(10)%  I.'HIO)^  15(10)!S 


40(30)^  25{20)% 


75(B0J« 
WriKN  THK  H.\XD  I'ltOPEH  Is  Affmtbd. 


Thumb.  Inde^i-fiiiger.    Middle  Finger.  Fourth  Finger,  Little  Filler. 

35(30)*    35i-30j»  25(20)%  25(20)%  25(30)56 


55(«)«  35(30)* 
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INJURIES  OF  THE  LOWER  EXTREMITY. 


I  bLso  fiillv  t\fcree  with  RieiliUKer  in  his  nSHrtion  that  thp<lisarticil- 
latinn  nf  a  tinpT  inipaire  the  osefuliiesn  of  the  hand  to  a  nmch  Kreitter 
deforce  Uuui  aii  aniputAtiou  of  the  proxiuiBl  phalanx. 

In  etttimatiog  the  allowance  for  stiffness  of  a  tin^r,  the  loss  of  the 
fonotionnl  power  of  the  adjacent  fingers  mnflt  he  token  into  eonsklera- 
tiou.  If  ouly  the  niet>Mun'"ph'>lnnKeal  joint  m  ittiS,  and  Ihe  other 
fingera  are  not  affected,  the  injiiiy  should  be  rated  at  two-thirds  of  the 
entire  linger.  If  the  midphalanKcal  joint,  however,  is  stiff,  the  rate 
lUiould  eqiaul  that  for  the  Umb  of  the  entire  fin^r. 

Tlie  rate  for  a  completely  ankyloeed  or  jnralyzed  tlnger  cdiould  be 
higher  than  for  the  oiniplsl^  loes  of  a  finger,  since  it  is  constantly  in 
daiuer  of  heing  hit  and  injnrtd. 

Stiflnet»  of  a  distal  phalanx  doea  not  limit  the  nseftilneffi  of  the 

The  thumb,  even  it  oompletely  BtitI,  nmy  be  qnite  uaefnl,  ns  it 
retainn  ita  power  of  opposition. 

The  contracture  of  a  finger,  if  it  has  progreased  so  tRras  to  bring  the 
end  of  the  finger  into  oontiiet  with  the  palm  of  the  hand,  disahlea  tlie 
whole  hand  tiir  working  purposex.  If  the  contmoture  is  leas  far 
Bdvnnce<l,  and  the  luuiri  can  )«  wvA  for  taking  liold  of  ohjecta,  there 
may  l>e  no  loss  of  working  capacity. 

Tlie  most  imravonihle  remlbi  of  mntraclure  are  seen  when  the 
nietacan>"I^'BlangPit]  joint  ia  involved;  oontroetnre  of  the  midphalsn- 
geal  joint  ranks  seoond  in  this  respect.  A  contracture  of  the  distal 
t^langeal  joint  does  not  restrict  the  working  power  of  the  patient. 

For  ^e  mting  of  tlie  lnt«  of  part  of  a  Snger  I  refer  the  reader  to  the 
tahle.  If  only  one-third  of  the  finger  is  lost,  itfi  usefnlneio  m  only 
slightly  impaired  \  if  more  tlian  two-thirds  are  lost,  the  rate  e<|nals  ttiat 
tor  the  loNH  of  the  entire  finger. 

The  ratett  an  here  cited  may  call  for  connidcrablr'  modification  if 
fnnctionid  power  in  further  impaired  by  such  complications  as  painful 
nars,  cicalriciul  adhesions,  caUusities,  ncuruniata,  ete. 


VI.  INJURIES  AND  TRAUMATIC  DISEASES  OF  THE 

I  LOWER  EXTREMITY. 

Remarkf  Oaiuvminff  the  AHalimtg  and  Punriion  of  Ihe  Pelvis  and  Uip- 
joM. — In  distinctioTi  t«  the  upper  eitremitiesi,  which,  by  the  arrange- 
inent  of  tlieir  vmious  jointa,  are  bo  admirably  equipped  for  gmaping 
and  holding,  llie  lower  extremities  have  the  function  of  supporting 
Mtd  moving  tile  body. 
Thti  two  innominate  hones  are  separated  posteriorly  by  the  sacrum, 
which  is,  oa  it  were,  swnug  between  theni  on  the  posterior  sacro-iliac 
U^mentH.  The  weight  of  the  body,  supported  by  the  spinal  column, 
ia  transmitted  through  the  Haerum  tmd  the  hip-joinle  to  Ihe  lower  ex- 
'bvmitiea.  Tlie  prewure  on  the  socniin  from  above  caasea  the  posterior 
UgamenlHot  the  pelvis  to  bEoome  tenxe,  drawing  the  posterior  portions 
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i>(  the  ilia  tonard  tht  mediBTl  line,  thereby  incr*Nisiii^  the 
eienM  on  ttie  imcruin  by  the  iunnminul^  boiic9  on  ench  inde. 
(Crmter  the  weight  lo  be  supported,  the  more  tightly  is  the  mmttii 
wedged  in  between  tlie  innominate  bones. 

Tlie  hip-joint,  whieh  Ih  formed  \iy  the  BCetabnlam  on  one  side  anill 
the  head  of  the  Temnr  on  the  other,  in  a  limited  ball-and-socket  joint. 
Tbe  cavity  of  the  acetabulum  is  deepened  by  the  cotyloid  ligament 
which  acta  aa  a  valve,  preventing  the  entrance  of  air  into  the  joint. 
Even  when  all  the  auTt  parts  connected  with  tlie  joint,  includiUE  the 
captnile,  are  removed,  the  head  of  the  femur  wttl  not  slip  out  ch  Ibe 
acetabnlnnn  ttt  ton^  tiH  the  cotyloid  liganient  remains  intacL 

The  capsular  ligament  ia  thin  in  eertain  places ;  it  if  strong  iuit«- 
riorly,  where  it  is  reinforced  by  the  iliofemoral  ligament.  Thin  liga- 
ment  is  so  strong  that  overtension  on  its  part  is  cupablc  of  causing  a 
fnwture  of  the  neck  of  the  femur,  and  it  occaHionally  forms  an  insnp- 
ereble  obsloele  to  the  rednction  of  a  dislocation  of  the  hip-joint.  I^ 
serves  to  limit  the  extension  of  the  hip-joint,  or  the  bending  of 
Irank  backward  ;  itschief  function,  however,  will  he  referred  to  fun 
on.  Internally,  the  capsnlar  ligament  ia  supported  by  the  pnbofi 
oral  lifisment,  tcnmon  ot  which  prevents  overnbduclinn  of  the  thigh. 
Abduction  itt  alno  limited  by  ooulact  hetween  tbe  great  trochanter,  or 
the  neck  of  the  femur,  and  the  side  of  the  jtelvis.  It  is  between  the 
iliofemoral  and  puboTemoral  ligaments  that  the  weakest  portion  of  the 
capsular  ligament  ia  to  he  found.  Overaddcction  of  the  thigh  is  pre- 
vented by  the  tension  of  the  iliofemoral  ligament,  and  also  by  Uie  Uff*- 
mentam  teres  in  casa»  in  which  the  latter  is  rei^  sliort.  It  iagcnet^ 
ally  admitted  that  the  ligamentum  teres  isnotoapableof  retaining  tbe 
head  of  the  femur  in  position ;  it  ia  regularly  turn  througli  in  cases  of 
dislocation  of  the  joint,  unless  it  isabnormslly  long  (from  8  tolOcm.). 
In  the  latter  cune  it  may  interfere  with  r^nction  by  becoming  caught 
lictwecn  the  bones,  tlnusual  length  of  the  ligament  nuty  aI«o  act  as  a 
cause  of  oongenilal  dislocation  of  the  hip-joint.  It  tmnamits  the  aoet- 
abnlar  artery,  which  ia  very  important  in  connection  with  the  syno- 
vial aeoretiou  of  the  joint,  Tlie  artery  is  said  to  ttrminate  before 
reaching  the  licad  of  the  femnr. 

A  tatm  of  fat  surrounded  by  synovial  membrane  lies  on  t 
of  the  noetabulum,  where  the  ligamentum  teres  ia  inserted  ;  ii 
o  protect  the  noetabnlum  at  this,  its  weakest  point,     ^licn 
oeas  uf  the  bii^joint  breaks  into  the  pelvis,  or  when  an  abace^e  panes 
oat  of  the  pelvia  into  tbe  hip-joint  or  on  into  the  iliue  Inmn,  it 
this  point  that  perforation  unnally  taken  place. 

1^  fibrous  layer  of  the  joinlrcapsule  ia  inserted  below,  along  the 
spiral  line  of  the  femur,  tbe  synovial  lining  being  inserted  one  centi- 
meter higher  on  the  bone.  Poslerii>rlj,  both  Hbroua  and 
aheatlis  are  inserted  on  b  line  ronuing  acrow  the  neck  of  the  femur 
about  half-way  down.  The  pmasand  iliac  muscles  are  separated  from 
the  capsular  ligament  by  a  hurnn, — the  ilinc  or  snbiliac  bursa, — 
which,  as  a  mle,  does  not  ooramnnicatc  with  the  capsule  of  the  joint, 
althoiigh  rases  in  which  such  a  cummonicalion  dors  cxiat  are  often 
I  with,  especially  in  old  age.    As  already  stated,  ahiwmeea  VMJ 
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the  hip-joint,  and  w  into  the  peWu:  cavity, 

The  liip-joiiit  permitB  of  the  tollowinfi  movenients ; 

1.  Flriion. — The  thigh  can  he  Qexed  oii  the  tnink,  when  the  kneo 
IB  bent,  to  an  allele  of  aboat  \\-t  degrees  (angle  hetween  trunti.  and 
thigh,  6JJ(le{cree«):  when  the  kni-e  in  exl^'iided,  to  aimnxleoffthoutTr) 
d^;recs  (an^le  hetween  trunk  and  thi^h,  10,^  defi^eefi).  This  move- 
ment IB  prodoeed  hy  the  iliopsons  niuBcle  (Hiipplied  by  the  anterior 
cmntl  and  anterior  branchi's  ot  the  lumhor  nervcR). 

Eitreme  flexion  Lt  accompanied  hy  u  oertain  dejiTP*'  "f  outward 
rotation.     During  flexion  the  iliofeninntl  liganicnt  is  relaxe^l. 

2.  Ertemian, — Tlie  thigh  can  be  extendral  to  an  angle  of  a)ioiiC  30 
degrees  (angle  between  tronk  and  tliigh,  IfiO  degreen).  The  rausole 
here  uonnrrned  ia  the  (rluteua  inaxinius,  Muppliul  by  the  inferior 
glnteal  nerve.  During  exteiuion  the  iliofemoral  ligament  Ls  put  oil 
tbe  Btretch. 

3.  AMnetimi. — This  movement  can  be  carriwl  to  an  angle  of  about 
from  3lt  to  40  degreis  (angle  betneen  trunk  and  thigh,  from  150  to 
]4[)degreen.  The  mnBcles  in  action  ore  theglnt'ea3medinflanttKlnt«tui 
minimus,  aupplieii  by  the  superior  K'ntisal  nerve,  Extrejne  abduction 
is  aoDompnnied  by  a  certain  degree  of  inward  rotation. 

4-   AddudUm. — This  movement  can  be  corrietl  to  an  angle  of  about 

30  degrees  (thigii  and  trnnk  form  a  Hupplementary  angle  of  IfjO  de- 

^^    grees  when  one  leg  thuaerowKS  the  other).     The  muivleMooncemed  are 

^^E    the  several  adductors,  the  pevtineus,  and  the  gracilis,  supplied  by  the 

^^V  obturator  nerve. 

^^r  (o)  Ovlirard  Rotation.- — This  is  produced  hy  the  pyrifonnis,  the 
oUurntor  inlemus,  the  gemclli,  and  the  qnadtato-t  fetnnris  Isupplied 
by  branehcH  from  the  sacral  plexun),  and  hy  the  obtiuiktor  extemna 
(supplied  by  the  obturator  nerve). 

(6)  Jmrard  Rolalion. — Tliis  is  produned  by  the  anterior  fibers  of  the 

^^^   glutens  metlius. 

^^^       jSKttiMtci.—The  2103  canes  of  recovery  from  injuries  of  the  lower 

^^H  BsbriuiQ-  anp]ilying  the  inuterial  fur  the  following  tieclionH  involved 

^^H  ttu  different  regions  as  fol  lows : 


Pelvis,  including  hip-joint 

Thigh      

Kn^  including  patella  .   . 


A^ie- 


Ankle-joinl,  including  malleoli    .   .    .    ,    711 

Bones  of  the  ciirpns 304 

Foot  pn>pi-r,  or  solf  and  back  of  the  foot     lltO 
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I.  INJURIES  OF  THE  PELVIS. 

(Suily-eiuht  Qises,  | 

Contusions  of  the  Buttocks. 

The  buttocks,  l>y  reasou  of  their  pmt^ctod  posidon,  ati 
insured  aguiiist  serious  etfL-otH  from  contusions,  unlei^  tha 
tnjuni'  is  a  severe  one,  ^ucli  as  a  fall  in  a  fitting  postiirc. 

8ucli  an  accident  may  cause : 

1.  A  more  or  less  extensive  hemorrhagic  cxtr.iva.sation, 
wliich,  as  a  rule,  soon  becomes  absorbed. 

2.  A  severe  contusion  of  tlie  sciatic  nerve,  followed  by 
neuritis.  Traiunatic  sciatica  may  also  oanir  as  a  rcauU 
of  falling  when  in  a  squatting  jiosition,  so  as  to  bring  the 
buttocks  into  contact  with  the  heel  of  the  boot.  Lumbagoii 
may  be  aKsociated  with  the  sciatica. 

The  symptoms  of  imumatic  :*ciatica  are  precisely  i 
ilar  to  those  of  the  nuntraumatic  form,  except  that  in  the' 
early  stages  the  former  is  usually  accompanied  by  signg: 
of  external  injury,  Recovcrj'  may  l>e  extremely  siowf, 
particularly  obstinate  cases  are  marked  by  the  develo[^ 
meiit  of  a  scoliosis.  . 

Recovery  is  best  promoted  Vty  warm  baths,  massage, 
applications  of  ether,  medii^omoclianical  exercises,  and  wea^ 
galvanism.  Some  patients  respond  more  quickly  and  a 
isfactorily  to  a  strong  faradic  current.  Others  are  unable 
U}  endure  massage  at  all.  The  idiosyncrasy  of  the  patienk 
must  therefore  be  taken  into  consideration  in  the  treafc« 
ment. 

When  the  sciatic  nerve  is  severed  by  a  fall  against  tlio 
blade  of  a  hatchet  or  other  sharjvbladcd  instrument,  the 
injury  can  he  sn<!ce3srnlly  rppjiircil  by  nerve-sutiire,  in 
wliieli  procedure  lies  the  only  [Kishible  ho])e  of  preventing 
evere  pa ra lysis, 

The  {mtient  is  entirely  incapacitatetl  for  self-support  a 
long  as  he  suffers  fnmi  pain  in  the  limb  and  from  inability 
to  walk   well  or  to  wulk  at  all.     Other  cases  must  be 
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jmlgeil  according  to  the  severity  oi"  the  |Kiin  and  its  fffwt 
on  the  patient,  wliose  working  c»}Kicity,  if  the  jxiiii  is 
slight,  is  not  necessarily  im[>aired  at  all. 

The  anatomic  relation  of  the  jxtrts  ejsplains  the  frequent 
involvement  of  tlie  hip  in  cases  of  contusion  of  the 
buttocks. 

Que  of  coniittion  of  the  buUocka  leading  In  rhivaie  •i/noeitii  nfthe  hi}>- 

A  painter's  ftpprentioe,  seventeen  yean  of  age,  (ell  tmin  a  mol  nine 
feet  high  on  Jannary  16,  1M)6,  striking  on  the  hnttncka.  lie  waa 
trotted  at  home  tor  nine  necks  by  rest  iD  bed  and  inau'tioDs,  anil  waa 
then  token  lu  tbe  hoHpital  for  aix  weeks,  duriiif;  wbicli  time  an  exten- 
aiou  ftpvaratua  wan  applied.  Eighteen  weeks  after  the  injury  he  began 
to  <I»  iight  work. 

I  examined  him  on  September  S,  1899.  He  was  undenized;  the 
rlgbt  aide  oE  the  pelvis  ww  depreawd  below  the  level  of  tlie  left  side. 
The  distamie  troin  tlie  umbiliciia  to  the  Bnterior  sjune  of  the  ilinm 
menHured  15cm.  on  the  right  wdennd  111  em.  on  the  leftside,  when 
the  patient  was  sumdiiiK^  the  distance  from  the  ilioo- spine  to  the 
ground  vitm  Kl  cm.  un  the  right  side  and  (H)  vra.  on  the  left  Hide.  The 
dlatanoe  from  the  trochanter  to  the  ground  was  83}  cm.  on  both  Hides, 
"nie  moliliity  of  the  r[)^t  hip-joinl  was  restrtoled,  and  the  knee  was 
held  sligtitly  llexi^l.  ^e  patient  limped  when  he  walked.  The  mii»- 
des  were  atmphieil  on  the  right  aide,  tbe  circamference  of  the  limb 
being  3^  cm.  less  than  that  of  the  left  side, 

Ilie  skiai^ph  shewed  no  changes  in  the  bones. 

Ui"gnmlii.—C\inmw.  syiinvitia  of  the  right  hip-joint 

Insurunoe  allowanee,  3!{jj%. 


'^^^ 


Fractures  of  the  Pelvis. 

( F(.rty-«cvpn  tiises.) 

As  a  nile,  this  lesion  is  met  with  only  in  tasesof  i 
accident,  such  as  fulling  fnim  a  height  on  the  biittockt, 
being  run  over,  caught  under  ii  falling  building,  or  crushed, 
when  lying  pi-one,  by  the  fall  of  a  heavy  object,  siieb  aa  a 
beuni,  block  of  stone,  etc.  When  the  fracture  is  caused 
by  being  run  over  or  crushed  under  falling  walls,  we  are 
likely  to  find  a  fracture  or  dislocation  of  the  sacrum  as 
well.  A  fracture  of  the  pelvis,  if  complicated  by  lesions 
of  the  urethra  or  of  any  of  the  pelvic  organs,  is  always  to 
be  regarded  as  a  grave  accident. 
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The  lollowinj;  symptoms  aiv  observed    in  the   Isl 
stages  of  tlie  injury  : 

III  cases  of  fruetiire  nf  llie  ilium  the  anterior  auperioi 
spine   lie«,  &3  a  rule,  on  a   lower  level  than  that  of  tbi 
up|X)site  side.     Tlie  atfectttd  side  of  the  ])elvis  is  usuallj 
narrowed  by  a  trausverse  fnurturo  of  the  ilium,  i 
direct  violence  on  the  side,  and  the  distance  between  1 
umbilicus  and  the  anterior  8ui)erii>r  spine  is  deere 
The  lower  extremity  is  ajiparently,  but  not  actually,  short 
(•mil  by  a  fracture  of  the  ilinin.     This  iact  «in  ea^illy  bi 
determined  by  measuring  the  patient  wlieu  standing  am 
when  lying  down.     When  standing,  the  distance  from  t' 
anterior  superior  spine  to  the  ground  is  shortened ; 
however,  we  measure  from  tlie  apex  of  the  great  trochaiH^ 
ter  to  the  spiue  or  crest  of  the  ilium,  and  then  from  the 
trtK'hanter  to  the  hjh'X  of  the  external  malleolus,  we  Bud 
that  no  real  t^hortening  exists.     The  line  between  the  an- 
terior superior  spine  and  the  trochanter  is  shorter  on  th<>"B 
affected  side ;  the  trtuik  id  somewhat  inclined  toward  thig^| 
side,  and  the  spinal  column  presents  a  corresponding  degtwV 
of  scoliosis.     FreqiU'utly,  the  leg  of  the  injured  side  U 
rotated  ontwanl ;  occiisionally,  it  is  rotated  inward,  while 
the  uninjured  knee  Is  s<inicwhiit  flexed.     The  muscles  of 
tlie  lumbar  rq^lon  and  of  the  buttocks,  also  the  iliopsoas, 
tensor  vaginae  feinoris,  retrtiis,  and  sartorius,  undergo  n 
or  less  atrophy,  and  the  atfecte<l  thigh  can  not  be  fl 
so  vigorously  as  the  normal  one.     The  jwlvis  is  a 
to  pressure,  both  anteriorly  and  jiostcriorly,  on  the  i 
side,  and  the  relation  between  the  sacrum  and  ilium  o 
side  is  more  or  les.s  changed  from  the  nunnal. 

The  deprefuion  of  the  pelvis  and  the  otlier  .signs  of  d 
placement  are  likely  to  be  more  markeil  in  proportion  1 
the  extent  of  the  fracture,  or  to  the  degree  of  violent 
that  ctaused  it ;  this  is,  however,  not  at  all  necessarily  t" 
case.  The  symptoms  of  displacement  previously  < 
scribed  nuty  also  be  observed  after  fracture  of  the  I 
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Kontal  or  desci'iiditi^  niniiis  of  the  ptib4?s,  anil,  in  ndditiuii, 
tbe  udiJuctioD  of  tin'  tlii^r'i  i-^  nuin-  or  less  restrictwl. 

Fractures  of'tlic  i^'liiuui  ii^iiiilly  leave  the  bone  notice- 
ably thiukitued,  iiii<l  ilic  [KLiiiJU  is  unable  to  assume  a 
sitting  posture  for  :i  loiij;  liiiif  afterward.  In  these  eases, 
too,  the  nnisctes  of  the  buttocks  ami  thigh  undergo 
atrophy. 

Fractures  involving  the  acetabulum  lead  to  imjiaired 
mobility  of  the  lii]>-ji)int,  and  not  infrequently  to  com- 
plete ankyloHis,  The  latter  is  especially  likely  to  follow 
when  the  head  of  the  femur  is  driven  directly  into  the 
sirctabulum  by  a  force  acting  from  the  side,  fracturing 
the  acetabulum  on  itfi  inner  a.s{>e(;t,  or  when  the  ftoetabu- 
luni  is  involved  in  an  extensive  comminuted  fracture. 

Fractures  of  the  |>elvi8  uceusionally  occur  as  a  result  of 
comparatively  slight  degrees  of  violence.  Rie!it<T,  for 
instance,  h:is  reporti-d  a  case  of  fracture  of  the  pelvic  rim 
and  displacement  of  the  sacro-iliac  articulation  due  to  a 
fall  from  ii  con ipani lively  trifling  height. 

The  prognosis  as  to  funclion  is  most  unfavorable  in 
oases  of  fraoturi-  of  the  acetabulum,  because  of  the  subse- 
quent ankylosis  or  of  the  condition  of  recurrent  dislocation 
of  the  joint,  which  is  a  frequent  sequel  (insurance  allowance, 
33 J ^  to  15  fe).  There  are,  however,  exceptions  to  this 
rule,  as  is  shown  by  the  cases  cited  further  on. 

Complications,  in  the  slmjte  of  injuries  of  the  bladder 
and  urethra,  are  also  likely  to  pnKluee  \ery  troublesome 
sequels. 

Fractures  nf  tbe  iliac  bones  cause,  as  a  rule,  the  least 
functional  disabititv. 

Fractures  of  the  Sacrum. 

Fractures  of  the  sacrum  occur  in  consequence  of  such 

accidents  as  being  caught  under  heavy  weights  or  being 

run  over,  or  they  are  indirectly  caused  by  a.  fall  on  the 
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biiUwks.     Tliesc  fniotiires  are  very  of^en  seen  in  conii€«- 
tiun  with  fnictures  of  the  jH'lvis. 

The  symptoms  consist  in  l>aiu,  radiating  towanl  the 
pelvis  auJ  tliifjlis,  uiiil  in  tllliiculty  in  walking  and  etooiK. 
iiig.  If  the  t'nieture  is.  «>ni|>Iicate<i  by  iiijnry  of  the 
saei'ul  ooi-d,  tiic  wicrul  iitirves,  nr  the  cauda  equina,  we 
havL'  to  deal  also  with  Ixith  motor  and  sensory  porulysia 
of  eorlain  raiirjcles  of  the  outer  side  of  the  foot,  with 
paruK'JitiK  of  bladder  und  ret^tuiu,  and  wltli  neiimlgic  [Hiius 
radiating  toward  the  thighs. 

Our  nffrartuTt  oflhr  Irfl  acetnbuluiii  renuIliHi/  ia  ttighl  funeliimai  di»- 

A  lio<l<iurrier,  Ihirty-two  years  iif  apf.  Ml  with  a  snalTuMinK  from 
a  height  of  fkboat  nine  ttet  on  October  19,  W^(\.  He  ivns  iruuted  tor  « 
liiu<?  ill  the  hwnilal.  From  January  19  until  March  15,  1891  he 
»tt«D<lMl  my  clinic.  He  was  of  iiiedinin  mw;  lie  walked  with  ft  limp 
and  required  a  cane.  The  pelvis  was  asymmetric  and  waa  depreaaEd 
on  the  left  wde.  Tlie  mohjlity  of  the  hip-joint  waa  restricted,  and  the 
left  lower  Extremity  appeared  shortened  ami  wokIM. 

Wheii  disclioTKvd,  the  niovenieiitB  of  the  hip-joint  lutd  beoomo 
alniiHl  normal;  there  wbh  still  slight  crepitation  on  movement,  and 
tlip  circumference  uf  the  left  thi(;li  mewur^  two  oentiiuetei^  lew,  nud 
thi>  left  caU,  one  coniiineter  lew  than  the  correHponiling  part  on  the 
oppoHite  side. 

Inaarnnce  allownnoe,  2C)^.  The  qkiaKniph  showed  a  welUntarkcd 
fracture  of  the  fnetnbDliitn  and  conniderublc  narrowiUK  of  the  left  aide 
of  the  true  pflviR, 

Omc  offmctHff  of  Ihr  Irfl  iliHm. 

A  carpenter,  Fortv  years  of  age,  fell  from  a  roof  nine  feet  h^h  oa 
Oub^r  24,  IWtl.  striking  on  the  left  liip  and  on  the  left  side  of  l*» 
heail.  He  was  trrttted  in  the  hospital  until  January-  13,  1S95,  and 
suhaetiiiently  at  home  by  the  physician  ot  hia  trade-union. 

I  exaniined  him  on  Ootoher  21,  1895,  He  wa«  a  rather  large  man, 
mmewhat  tliin,  and  a  very  heavy  drinker.  When  he  lay  on  the  becft, 
the  left  mde  of  the  pelvis' wai)  h'i|u;her  than  tliat  of  the  fiicht  side,  and 
the  left  leg  appeared  xhortened.  Careful  measurement,  bowevio', 
allowed  the  length  of  both  eJttreniities  to  be  the  same;  the  leltthitfh 
WM  rotated  ontwanl.  The  Mt  aide  of  the  pebis  waa  narrowed,  Ma 
left  anterior  superior  spine  bein);  placed  '2)  cm.  nearer  the  median  line 
than  the  rifrht.  The  left  pnhic  bone,  near  the  sym)ihyBis,  was  dia- 
tinctly  thickened.  Movement  of  the  hiii-juiiit  was  only  sli^Iilly 
aHected,  bnt  nave  rise  to  pnln.  The  whole  extremity  wua  grattlf 
atrnnliied,  and  dnmftMl  in  walking. 

'nie  patient  wan  Unit  conceded  an  iiimiraiice  allowaiici'  of  33j%, 
whkth  was  later  reilueed  to  20%.  Iti  the  r<mr»i'  irf  time  sequela  of  the 
iujary  to  the  bend,  in  the  tonn  of  hyaterio  ciinvulaiona,  cauaed  tba 
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allowance  to  be  rained  to7ri$.     No  improveinent  Iiba  taken  place  Ibns 
far. 

Oue  of  fracture  of  the  left  ifi'tun,  Irfi  agemiliag  ramus  of  tie  iVAi'um, 
and  tuberomly  of  thr  imhium ;  nlto  cnuhing  of  the  left  tide  oftkr  nbdomen 
and  tadielai  ntvt  dirable  fnicUire  of  the  left  /entar. 

A  maeon,  tliirty  i-eais  of  age,  was  ston<lin(i;  on  a  Btairuase,  whith 
gave  vtay,  causing  him  to  tall  with  it  a  dlHtaiice  ot  two  and  a  halt 
eUiriva.  He  HiiHlainnt  the  Injurieii  juat  mentioned,  and  was  lTenl«d  in 
the  hospital.  The  accident  occurred  in  November,  18B6.  I  exnmiiuid 
him  on  May  2,  IMUO.  He  waf)  a  luan  of  middle  height,  rather  jmle  and 
thin.  He  walked  with  difficulty  and  with  the  aid  of  oniti^hes.  The 
left  lower  extremity  was  niueh  short<-n«l  ;  it  did  not  tAiich  the  around 
when  the  patient  stood  upright.  When  he  lay  iin  the  back,  the  left 
nde  of  the  pelvU  was  aeva  to  be  higher  than  tlie  right.  The  whole 
pelvis  was  detonued  ;  the  tuberosity  of  the  left  iscbiuni  was  greatly 
thickened,  being  nearly  the  aize  ot  a  child's  ftnt.  A  point  iit  callous 
thiokeningcouldalBo  hi!  telton  the  Hscei)dint;nuiiusi)f  the  left  ischium. 
Tbemusdleeof  the  hutt4)cka  on  the  leftside  were  greatly  atrophied  and 
very  fiafaby,  m  that  the  bone  could  be  distinctly  felt ;  the  patient  was 
obliged  tu  use  a  mbl>er  cnshion  in  order  to  endure  a  sitting  posture. 
The  ciroLimteivnc*  of  tJie  middle  of  the  left  thigh  was  diminidied  by 
four  oentinietem,  an<1  the  left  sciatic  nerve  was  exceedingly  sensitive. 
The  patellar  redex  was  exaggerated  on  that  side. 

The  patient  received  100^  insurance  allowance  ;  the  fractures  of 
the  femur  hod  rennited  very  unfavorably,  and  he  was  nnahle  to  work, 
either  standing  or  sitting. 

(Imr  of  didocation  of  Ihr  right  hip-joint  ami  frnrlttre  of  Ihr  right  oMvnd- 
i*g  ramiu  of  the  ischium.     Sequel,  good  recovery. 
'  A  hod-carrier,  fifty-four  years  of  age,  fell  troni  a  heiglit  of  one  story 

on  March  23,  1^3.     Iltt  was  treated  in  the  hotqiital  fur  seventeen 
days  ;  subsequently  at  his  own  home. 

1  examined  him  on  April  10,  IfWS,  The  right  lower  extremity  was 
very  slightly  shortened,  the  inuaclvs  ot  the  right  thigh  were  atroi^ied, 
and  the  mobility  ot  the  right  hip-joint  was  slightly  iniinimd.  The 
thickening  and  displacement  ot  the  bone  at  the  point  ot  fracture  ot  the 
Mcending  ramus  of  the  right  ischium  were  distinctly  peroeptible. 
The  patient  at  fii»t  walked  with  a  limp  and  with  the  assistance  of  a 
cone;  I  happened,  however,  one  day  to  see  him  running  up  a  bill  with- 
out any  dilBculty. 

He  received  no  allowance  for  the  injury  to  the  pelvis,  but  was  con- 
ceded 3o%  for  other  injuries. 

ICoK  nf  fractare  nf  the  left  tide  of  the  pelvi*  (i7iuin  and  aerfabHlum). 
Eleqnel,  recurrent  dislocation  of  the  left  hip-joini. 
A  mason  fell  from  a  ladder  on  June  8,  189T,  tmstnining,  among 
Othera,  the  longing  injuries.  He  was  treate<l  at  home,  wlirrc  he  lay 
b  bed  fur  eleven  weeks.  On  Ot-tober  8,  ISffT,  he  entered  nij  hos- 
pital for  treatment.  He  was  a  large  and  very  vigorous  man.  The 
left  shoulder-joint  was  ankylosed  and  the  mnscles  of  the  left  arm 
were  atrophied,  (hi  the  left  side  of  the  cbeHt  the  pleura  was  thiek- 
eued.     The  pelvis  was  asymmetric;  tlie  left  side  was  raised  above  Uie 
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'  (hirkentiic    ^* 


right  when  tile  patieut  lay  nn  the  bnck;  the  litft  lower 
appeared  HhortonJd,  nnd  wufi  rotaU-d  outwHTd.  roinU  of  (hirkentaK 
oould  be  lelt  on  the  aawniliiig  ramus  of  the  left  iBohinui.  Flesion  rf 
the  hi p-joinL  could  be  auried  toaniuigleof  ISO  degree*;  tlie  total  range 
of  flexion  and  exteiwioD  i^|ualpd  (HI  degrees,  aod  all  movoment  of  the 
hip-joint  wiiH  painful.  The  Wt  lower  extremity  H-as  atrophied  tu  on 
exti^nt  of  two  centimeterB.  The  head  of  the  femur  nlipped  out  of  the 
Boetttbulum  whenever  the  patient  moved  at  all  eorclesaly,  or  even  wheti, 
in  response  to  the  application  of  alectrieitj',  the  uiiiscles  of  the  thwh 
or  buttocks  contracted  violently.  Bj  the  aid  of  a  support  which 
retained  the  head  of  the  femur  in  poration  the  patient  was  enabled  lo 
walk  very  well  without  a  eane.  The  aokylnais  of  the  shoulder  having 
been  overoonie.  he  woa  discharged,  with  an  inaurauoe  allowanoe  vi 


Dislocations  of  the  Pelvic  Bones. 

Diwlot-ations  of  tin'  pelvk-  l>ones  aro  a  very  rare  form 
of  iiijiiry  ;  mili'.-^s  pnijKirly  rciliicttl,  they  give  rise  to 
marked  symptoms. 

The  diBplacemt'iit,  when  one  side  of  the  plvis  is  in- 
volved, is  very  noticeable  ;  tiie  position  of  the  pelvis  and 
of  the  lower  e-ttremity  is  different  on  tlie  two  sitU-s,  and  is 
manifested  also  in  the  gait  Pain  and  atrophy  of  the 
muscles  are  prominent  symptoms. 

Tlie  capacity  fur  self'Supjiort  is,  as  a  rule,  greatly 
diniinisiiL'd. 

[Hslocations  of  the  Sacrum. 

This  lesion  i(*  [isnally  seen  in  tlie  form  of  a  snhhixation, 
thesacnim  l>eiiig  displaced  forward.  The  symptoms  nre 
a  constrained  [position  of  the  Ixxly,  loiilo.-is  ;ind  s<^ilio- 
sis  of  the  lumhiir  region,  [Miin  in  the  himliiir  region,  and 
restricted  mobility  of  the  spine  and  lower  extremities. 
Externally,  there  is  a  distinct  depression  of  the  area  nor- 
mally filled  out  by  the  aacnim.  In  addition,  the  mueclea 
of  the  thigh  and  buttocks 


signs  of  atrophy. 


(lo-lCjiw's.) 
Contusions  and  Sprains  of  the  Hip*Joiiit. 

Contusions  and  spriiins  of  tlie  hiiv-joiiit  are  caused  by 
fallH  on  the  hip,  on  tlie  great  truvilianter,  bv  Mows  or  Icicks, 
or  they  may  be  due  to  tlie  hip  being  raught  and  com- 
pressed  between  two  objects  or  under  ialliug  widls,  etc. 
The  lesion  iu  many  cases  is  soon  followed  by  (complete 
recovery.  Sometimes  the  hip  is  slightly  painful,  and  the 
muscles  of  the  hip  and  thigh  remain  atrophied  ibr  a  time. 

In  light  cases  the  jiatient  is  but  slightly  incajiacilated 
for  work  ;  the  insurance  allowance  varicH  from  0  to  20^, 
excetiling  this  figui-c  in  more  .severe  oases. 

InflBmniation  of  the  Intertrochanteric  Bursa. 

This  lesion  is  observed  In  cases  of  severe  contusion  of 
the  hip.  The  symptoms  consist  in  pmn  and  swelling, 
restricted  mobility  of  the  hip-joint,  and  difRculty  in  walk- 
ing ;  later  on,  in  crepitating  sounds.  The  muscles  of  the 
hip  and  thigh  usually  undergo  atrophy. 

The  insurance  allowance,  after  subsidence  of  the  acute 
inflammation,  Viirics  from  0  to  20J<£. 

Simple  Un com  plicated  Sprains  of  the  Hip-Iolnt. 

This  form  of  injury,  aiiised  bj'  sudden  strains,  is  seldom 
met  with,  except  in  tlie  building  trades,  where  it  occurs 
with  relative  frequency.  It  is  produced  by  a  misstep  in 
crossing  an  o[>cn  space,  or  in  mounting  or  descending  lad- 
ders and  stairways;  a  frequent  cause  is  slipping  while 
carrying  a  heavy  burden  or  when  pushing  a  wheel-barrow, 
etc.  The  injury  leads  to  (tain  on  movement  of  the  hip- 
joint  and  to  (flight  atrophy  of  the  muscles  of  the  hip  and 
thigh.  In  the  cases  that  I  have  seen  the  patients  were,  as 
a  rule,  able  to  resume  work  in  from  lour  to  six  weeks. 
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Dislocation  of  the  Hip-Joint. 

This  IB  one  of  tlic  niri-r  t'ornia  of  injury.  It  is  seen  in 
individnals  who  have  liofn  run  over,  caught  under  falling 
walls,  ete.,  or  who  have  fallen  from  a  height,  and  is 
always  caused  by  indirect  violence  acting  on  tlie  trunk  or 

tiiigh. 

The  symptoms  with  which  we  subsequently  have  to 
deal  in  axiien  iti  which  reduction  is  practised  are  as 
follows : 

The  thigh  in  slightly  rotated  outward  or  inward,  in  con- 
sequence of  cicatricial  contraction  of  the  c:iji!sule,  the 
dire<!tioii  of  rotation  and  its  degree  deiieniling  on  the 
Imation  and  extent  of  the  laceration.  The  nmsclcH  in 
connection  with  the  hijvjoint — those  of  the  buttocks,  of 
the  thighs,  and,  to  ii  ceilain  extent,  those  of  the  leg — 
appear  atonic  and  atrophied.  The  movements  of  the 
afifected  thigh  lack  tiie  Htrengtii  of  those  of  the  opposite 
side,  and  frequently  produce  di.itinct  crepitation.  The 
weaknes-s  of  the  limb  is  very  noticeable  for  the  first  few 
weekH,  and  the  patient  often  walks  with  a  limp. 

If  the  dislocation  is  eom]ilioated  by  injuries  of  the 
nerves,  recovery  fi-om  the  muscular  atrophy  will  be  pro- 
jtortiouatcly  delayed.  In  oases  of  backward  dislocation 
the  sciatic  nerve  is  always  Imdly  contused,  stretched,  or 
strained,  if  not  even  more  seriously  injured. 

The  functional  disability  is  greatly  increased  if,  as  hap- 
pens in  very  rare  instances,  the  iliofemoral  ligament  IB 
involved  in  the  laceration  of  the  capsule. 

We  sometimes  have  to  deal  with  a  very  serious  com- 
plication in  the  shape  of  a  fracture  of  the  neck  of  the 
femnr,  occurring  at  the  time  of  dislooatioti,  or  poseihly 
during  rednctioTi-  The  functional  prognosis  is  thereby 
made  verj-  grave,  as  (he  limb  may  be  rendered  useless  for 
a  long  time,  if  not  |MTri;iuciilly. ' 

The  treatment  consists  of  medicomechanieal  cxei'eiaes, 
accompanied    by    nnu^sage,    Itutha,  and    electricity,    witli 
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the    aim  of   overcoming    the    ankj'losis    ami    muscular 
trophy. 

In  respect  to  the  duration  of  treatment,  from  four  to 
six  weeks  are  usually  rrqiiired  fur  nn<x>mpli('at«l  cast's, 
anti  a  propi>rtioniitely  lunger  period  ivlien  complications 
exij^t. 

The  patient,  since  he  can  usually  walk  fairly  well,  is, 
as  a  rule,  not  greatly  incapacitate*!  fur  work.  An  insurance 
allowance  of  25  ^  is  usually  sufficient. 

Caite  of  di^oeaiifm  of  the  left  hip-joint,  folloiivd  bg  coitnidtrnhle  fuitc- 
linnal  dimdiiiils  nlfirii;  Intfr,  6y  nnrknl  imprevmifnt. 

A  nuKdiDtan,  im  Hay  31,  1>*!)7,  was  citu|;ht  uiiiter  a  pile  of  fluur- 
lugti,  wliiuh  fell  on  hint,  tniislng,  among  other  injnries,  a  dislocntioD 
of  the  left  hip-joint.  )Ie  wbh  treated  in  the  hoepital  for  nine  and 
a  half  weeltB,  seven  of  whioh  hp  spent  in  bed.  SnlwRquently  ho 
attended  a  clinic,  where  he  was  treated  by  loasHi^  and  electricity. 
He  received  a  ounrae  uf  treatment  in  my  hospital  lasting  from  April 
17  until  Jaly  10,  169)},  oft^r  wliicli  date  he  attended  my  clinic  nntil 
September  IB,  11499,  wiien  he  wao  liiially  discharged.  He  mw  treated 
oinelly  for  a  Hubtuxation  of  the  right  avrumioclavicitlar  joint. 

Ssinptiiirui. — Pain  in  the  left  liip-joint,  especially  on  climbing  stairs. 
The  left  hip  appeared  soniewliat  atrophied  when  compared  with  the 
right,  an  did  aLw  the  museles  of  the  thig;h.  Flexion  i^  the  htp-julnt 
on  the  left  side  wits  Home whnt  restricted;  ivith  the  patient  lying  on  the 
hook,  the  th(((h  could  be  flexed  to  an  angle  of  40  degrees  on  the  left 
aide  and  ■'>5  di^^rees  on  the  right  side;  when  standing  upright,  the 
angle  between  the  thigh  and  the  Lmnk,  when  the  former  was  Hexed, 
equaled  only  1%)  degren)  on  the  left  aide  in  oonipari.'wn  with  90 
d^reee  on  the  right  side. 

When  the  patient  resiinietl  work,  there  remained  only  a  slight 
impairment  of  mobility  of  the  left  hiMiiiiit. 

Que  of  chroalc  sgnontig  of  the  Ufl  hip-Joial  follmcing  nn  acrlftmt 
eautrd  bg  a  caring-in. 

I  A  maaon,  twenty-three  yeara  of  nge,  was  canght  in  the  caving-in 
of  on  embankment  on  May  20,  tH97.  He  wbh  at  drst  treated  at  hia 
home;  on  Augnst  2.1,  lfi97.  he  began  a  conree  of  treatment  in  my 
clinic.  The  i»tient  was  a  small  but  vigoron»i  num.  Ilia  right  lowpr 
extremilj[  w»  held  flexed  and  was  almist  (Hinipli'tely  nnkyloeed  at 
both  hip-joint  and  knee-joint.  The  niiisi'li'-'  of  ilii-  limb  mrc  KToatly 
atrophied  and  dixplayed  marked  contiwiiiii--.  Km-i  i  iilt.ri  ii(  move- 
ment caused  pain.  Tlie  thigh  formiil  mi  imuli  ,if  IJ.'.  ilr-(;r(-eH  with 
the  trunk;  the  knee  was  fixed  at  an  oiiKh- nf  irjidivTiifi-  The  patient 
was  Srst  treated  by  an  extension  apparatUN,  and  sul)iiet|iiently  by  exer- 
oisea,  mna<agp,  electricity,  and  InthH.  loiter  on,  he  received  a  suppnrt- 
ing  apparatne.  which  he  still  uaea  in  walking.  Without  itH  aid  he  can 
walk  only  with  difflcultj  and  by  leaning  on  two  oanea.     When  dis- 
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rhanied,  the  mobility  ot  the  hip-joint  end  of  the  kiire-jolnt  hail  lytti- 
^iilrrnbly  iinprovrtl,  uml  Uic  limb  nas  held  less  flfxed  tluui  Ix-ftii-p, 
Iriaiinuiue  aHowanoe,  T.ijt- 

Traumatic  Coxitis. 

The  Bjrmptoms  of  this  disorder,  which  is  met  with  in 
conse<]in!iifp  uf  cinitusioiirt,  falls,  or  kicks  on  the  hip,  or 
whtau  the  parts  are  crushed  by  more  serious  accideuts,  are 
ahutffit  identical  with  the  symptoms  of  nontraumatic  in- 
flammation of  a  similar  nature.  Thioni  asserts,  however, 
that  the  traimiatic  form  is  more  likely  to  lead  to  anky- 
losis. Suppuration  never  oemirs  in  these  eases.  Other 
symptoms  are:  flexed  position  of  llie  hi)>-joint  and  kneo- 
joint ;  apparent  shortening  of  the  limli ;  jmin  in  the  hi{>- 
joint;  atropliy  of  the  muscles  of  the  whole  limb,  espe- 
cially of  those  of  the  hip  and  thigh ;  difficulty  in  walk- 
ing :  and  a  limpiii^r  gait. 

Treatment. — The  same  as  of  tlie  nontraumntie  form. 

Iiisuranee  allowance,  from  60j^  to  80j!p  if  there  is 
marked  difficulty  in  walking;  from  40^  to  60^  in  less 
severe  eases.  If  the  patient  is  able  to  walk  without  a 
cane,  20  J^  is  sufficient. 

Tiil)creular  inflammation  of  the  hip-joint  may  be  ex- 
cited by  traumatism  in  individuals  in  whom  tuberculosis 
already  exists  in  latent  form.  It  may  be  nmntfeBted 
primarily  in  the  hip-joint  or  may  appear  there  in  conae- 
fpienee  of  metastasis.  Suppuration  frtH]uently  sets  in 
and  the  joint  may  be  in  large  jiart  ditstroyed.  The  course 
of  recovery  is  exceedingly  protracted. 
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Injuries  of  the  Thigh  Due  to  Contusions. 

(Ninety  Ciifcn,  Including  ^Vimmls.) 
Simple  contusions  of  the  thigh  dtie  to  kicks,  falls,  and 
the  like  UBuaily  heal  in  a  slion  time.     A.  long  couree  of 
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treatment,  on  the  other  liaiid,  is  required  for  severe  ca«« 
oi  erusliing,  caused  by  being  mn  over,  <Muglit  under 
heavy  falling  objeats,  etc.  The  hemorrhngin  extnivasa- 
tions  thus  occasioned  are  slowly  absorbed,  and  the  injury 
is  followed  by  atrophy  of  the  muscles,  especially  marked 
in  the  caw  of  the  <iuadriceps  extensor,  which  is  frequently 
very  resistant  to  treatment. 

RwKtvery  may  not  take  i)lacc  under  from  four  to  eight 
weeks,  or  even  longer.  In  one  case  under  my  care  the 
patient  was  not  able  to  resume  work,  even  to  a  limited 
extent,  for  two  years.  The  cause  of  the  peraetent  disa- 
bility often  lies  in  lesions  of  the  vessels  and  nerves  and 
in  subcutaneous  rupture  of  the  muscles. 

Malignant  tumors  oc«isionally  develop  as  a  sequel  to 
severe  contusions  of  the  thigh. 


ase.  wh 


The accompauyiiig  akiafi;raph  (Fig.  Ii3,  p.  309)  hIiows  a 
'  e  right  ftninr.  The  pultellt  vnin  a  workman,  twent;V-(iv<j  years  iit 
%  whu  hint  (bIIpii  from  n  siwifToldiiig  into  a  ceWar  from  a  height  of 
intBix  feet.  He  fellnn  his  right  tliig:h,  which  struck  D)!ninst  a  l)eam. 
He  coatiDmtlly  oomplained  of  pain  in  the  thigh,  which,  however, 
never  becanic  verysevcrc.  The  oulargenietit  of  the  thigh — whiuh,  on 
palpatiou,  was  found  to  be  dne  to  a  hard  tumor  adherent  to  tlie  1>one — 
wan  diMlDctly  visible  when  viewed  from  the  eitensor  surface.  A 
ikiagmph  taken  four  vvf^kn  nfter  the  Accident  was  indistinct ;  the  one 
here  reproduced  waa  taken  four  weeks  later.  Meanwhile  the  patient 
WBB  declared  by  the  uuthuhtief  to  be  nnlitfor  military  nerviee.  When 
requested  by  his  trmte-union  to  snbiiiit  U>  an  optratiun,  lie  withdrew 
himself  from  our  observati<in. 

Subcutaneous  Rupture  of  th«  Muscles. 
This  lesion  as  it  occurs  in  the  thigh  is  observe*!  chiefly 
in  the  extensor  muscles,  and  of  these  the  rectus  is  practi- 
cally always  the  one  involved.     The  rupture  oci^urs  under 
Uie  same  conditions  as  those  which  produire  the  fractures 
■  of  the   patella  dne   to   muscular   violence.      The  latter 
I  lesion,  in  the  form  of  a  transverse  fnicturc  in  the  middle 
I  of   the    bone,   occurs   much    more    frequently    than   the 
I  former.     Twenty  of  these  indirect  fractures  of  the  patella 
L  have  occurred  in  my  practice,  while  I  have  had  to  deal 
b  with  only  five  cases  of  rupture  of  the  rectus. 
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PLATE  31. 
Subcutaneous  Rupture  of  the  Setnltendlnosus. 

A  ivorknuin,  fi)rt,v-foar  years  of  age,  slippod  (pum  b  beam  on  Kpp- 
teliibfr  II,  l^tNi,  utid  iiiitiiediately  felt  a  puin  in  the  left  thi^h  poslr- 
riorlv.  When  1  exaiuEnwl  him,  on  December  3,  1896,  I  tband  thi' 
mnwlee  of  the  left  thigh  in  the  condition  here  depicted.  There  »».« 
a  rather  lotig  tuioor-like  maaH  in  the  line  of  the  lower  part  of  the  i«eiiii- 
tendinosus ;  the  iniisclee  of  the  thieh  were  all  nlightly  atrophied  and 
the  patient  oould  not  Rex  the  left  knee  bk  vigOTonalj  as  the  riKtii. 
The  circnnifereno-  of  the  left  thigh  was  two  eentioietera  lese  than  that 
of  the  riji;ht.  The  patient  complained  more  of  weakness  than  of  pttin. 
He  was  treated  for  nearly  fimr  tnoothn  liy  iiiaaaoge,  exeicisei,  wtd  I 
Btatio  electricity.      InBurance  allowance,    15,%,   whieh   Le  still    re- 
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Kemote  Symptoms. — A  doprtssion  at  the  point  of 
rupture,  niarkpd  atrophy  of  tlie  rwitus  or  quadriceps 
extensor,  secontlary  atrophy  of  tlic  flt'xors  aiKl  of  t' 
muscles  of  the  leg,  inability  to  extend  the  leg,  and  diffl 
culty  ill  walking. 

A  hml-earrier.  forty-five  yisun  of  ago,  a  very  liuite  and  v 
powerful  man,  when  ptaeing  his  right  foot  on  one  of  the  lower  r 
of  a  ladder  which  he  was  deiwendiog,  slipped  in  a  way  to  caiuc 
knee  t<>  be  sadUeuly  flexed,  while,  at  the  flame  time,  he  threw  his  h  _  _ 
backward  u>  save  himself  from  felling.  He  immediately  felt  a  violent 
pniu  in  the  lower  third  of  the  right  thi^  anteriorly,  and  was  unable 
to  bcjir  his  weight  on  that  leg.  The  accident  occurr«l  ou  October  30, 
18110.     TVhen  I  examined  him,  on  January  IT,  1891, 1  found  a  distinct 

Stp  in  therectuB  mnsole,  in  the  lower  third  of  the  thigh,  a  fall  hand'»- 
reath  above  the  patella.  Tlic  gnp  admitted  two  flngcis.  All  tlie 
extensor  muxclc*  had  lost  tone  and  were  greatly  atrophied,  sawercDlso 
thf  flexoTB.  The  patient  was  unable  to  extend  the  icnce,  and  the  I^ 
dragged  in  walking.  For  eevenkl  months  he  watt  obliged  to  nae  two 
crab'hes  in  walking  ;  later,  he  used  two  canes  ;  and  still  later,  only 

After  a  coniw  of  treatment  of  nuueage  and  electricity  lasting  thir- 
teen months  the  patient  was  diwhargM,  wearing  a  knee-cap.  He 
received  B0%  insnmtici>  allowance,  which,  in  November,  IS96,  was 
reduced  to  40%,  and  at  the  banning  of  I8DT  was  further  minced  to 
aOJfc,     Since  then  he  has  completely  recovered. 

Wounds  and  Scars  of  the  Thigh. 

Of  the  various  woundrt  of  the  thigli  tiiose  whii-h  we 
need  most  to  consider  here  are  the  infected  wounds,  which 
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PLATE  :«. 
Showing  the  Scars  In  a  Case  of  Compound  Fracture  of  t1 
Right  Femur  and  Ilium,  and  Loss  of  the  Left  Testicle,  wti 
Excellent  Recovery. 

A  pBjicr-hnnger,  twenlj-oQe  jturs  of  a^??,  tell  tnini  a  toavtb-»Mry 
winiUiw  on  Aiigiwt  9,  181M,  uii  to  a  sharp-iiotntMl  in)n  railing,  nheT« 
he  was  held  faal,  until,  alter  an  hour's  driay,  thi'  imo  bars  H-en;  filed 
Uiron^h.  He  whb  remuved  to  a  hi>«pital,  where  he  reniainal  imtal 
December  1(1,  l(fl»4.  Sitlisequentlj'  he  raine  under  my  care,  and  n 
dixc^harged  in  Augiiat,  lSil5,  with  an  insunuice  nllowniwe  o(  2S| 
which  WBB  diamntinutd  a  tew  montlis  later,  the  patient  having  ~ 
recovered,  and  being  ablu  to  work  as  well  as  before  the  accideut. 
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harm  is  not  iiifrequeutly  done  by  advising  the  patient 
begin  to  walk  very  awn. 

A  ditfurpnciul  diiigtio»is  as  tu  intracapsular  and  exti 
capsular  iVapture,  or  median  and  lateral  fracture  (Hd- 
ferich),  ia  of  f^reat  pnnrtinal  importance,  since  liony  union 
very  rarely  takea  plnee  alU-r  an  intracapsular  (imi>acted] 
fracture,  fibroua  union,  or  psendo-nrthrosis,  being  the 
rule  in  these  cases.  Tlie  working  caimciity  is  greatly 
diminished, 

Symptoms  of  intracapsular  fracture  subsequent  to, 
healing  are  as  follows :  The  patient  is  almost  alwayft 
obliged  to  n^e  a  oiinc  or  a  supporting  ap[)!Lmtus  in  waUtll^^^ 
the  limb  always  appears  sliortcnetl,  and  is  freqnoid]! 
rotated  slifjhlly  outward  ;  less  frequently,  rotated  inward* 
The  whole  limb,  from  the  buttocks  to  the  sole  of  the  foo^ 
shows  signs  of  atrophy.  The  rounding  of  the  hip  OVM 
the  trocimnter  is  fretjuently  found  to  have  di^ppGaredj 
owing  to  atrophy  of  the  gluteus  melius.  Even  the  fool 
may  appear  smaller,  and  the  sole  of  the  foot  b  always 
flabby.  The  knee  is  held  flexed.  At  the  li][)-joint  the 
mobility  is  not,  as  a  rule,  greatly  affected,  adhesions  and 
ankylosis  not  Iteing  common  to  this  form  of  fracture. 
Patients  frefjuently  complain  of  feeling  as  if  there  we 
spring  in  the  hip-joint.  X-mys  show  the  neck  of  the 
femur  to  have  disappeared,  the  trochanter  lying  quite  near 
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the  acetabulum  (iiuiHicted  fracture).  In  other  cases  we 
tiixl  the  ueok  shurteiie<l  and  se^Mirated  from  both  the  head 
and  the  trochanter. 

The  external  appearances  in  cases  of  extracapsular  frac- 
ture of  the  neck  of  tlie  femur  (lateral  fractures  of  Hel- 
ferich),  in  which  the  line  of  fracture  approaches  the  tro- 
chantei's,  arc  frequeiitly  quite  similar  to  the  foregoing;  an 
eiiseutial  practical  difi'erence,  however,  lies  ic  the  fact  that 
extracuiisiilar  fractures  usually  form  a  Ixmy  union,  the 
growth  of  callus  l>eing,  as  a  rule,  exceedingly  well  marked. 
The  angle  l>etwefu  the  shaft  and  the  neck  is  usuully  de- 
creased, approaching  a  right  angle,  and  causing  the  limb 
to  appear  shortened  in  theme  uues  also  ;  the  great  trochan- 
ter is  rotated  outwani  and  is  ver^'  prominent.  As  seen  in 
a  skiagruph,  it  lies  further  from  the  acetabulum  than  on 
the  normal  side.  The  apex  of  the  trochanter  is  more  or 
less  elevate<l  alxive  the  Roser-NiSiaton  line,  the  degree  to 
which  the  limb  is  shortene<l  depending  on  this  point. 
The  mobility  of  the  hi[i-joint  is  usually  restricted ;  the 
knee  is  held  flexed  ;  and  the  whole  limb,  ini-liiding  the 
foot,  is  atrophied.  Patients  usually  walk  willi  a  limp. 
Tlie  working  capacity  of  the  patient,  tillhon^ii  greatly 
diminishe<1,  is  usually  less  seriou.sly  aH'icicd  tliun  in  case 
of  intracapsular  fractures  in  which  bony  union  does  not 
take  place. 

Another  imiK>rtant  point  of  difi'erence  between  the  two 
forms  of  fracture  deserves  special  attention  by  reason  of 
its  practical  henriiig.  The  fragments  in  cases  of  impacted 
intracapsular  fmctiires,  although  to  all  appearances  firmly 
fixed,  are  quite  likely  to  Ix'come  separated  fnim  time  to 
time.  This  does  not  occur  in  cases  of  extmcaiwular  frac- 
ture after  union  is  once  established. 

Wliile,  as  a  nile,  in  extracapsular  fractures  the  neck 
becomes  united  to  the  shaft  at  a  less  obtuse  angle  than 
normal,  thereby  depressing  the  jielvis  on  the  affected  side 
and  CiiU.-iiug  an  api>arent  sliorlening  of  the  limb,  the  oppo- 
,  Mte  occurs  in  rare  instances :  the  angle  is  widened,  the 
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pelviij  is  raised  on  tlie  aflft-oU'd  side,  uml  tlic  extn-iuity 
appears  longer  than  nnrninl,  iieui^sHitating  floxiun  of  th« 
knee  in  the  upnglit  pthiitioii.  TIic  trochanter  i:^  brought 
perceptibly  uenrt-r  tu  the  ncetAbulum,  and,  an  usual,  the 
muscles  are  iitn>pliiud. 

In  Bonif  cases  the  original  injury  consists  of  a  fissure  in 
the  lH)ne.  The  injurcti  individual  is  conscious  of  paiu  la 
the  liip,  and  rests  at  lionie  for  a  few  days,  the  fracture 
proper  occurring  wlieii  ho  afpiin  nttcuipti^  to  work.  In 
other  instances  definite  fracture  does  not  take  place  until  a 
considerable  jjeriod  lias  elai>sed,  dnring  which  the  patiuut 
has  nsed  the  leg  as  usual.  It  is  prolrablc  that  incomplete 
fractures  of  this  liiml  are  never  diugnu^d  in  time;  the 
patient  is  trrated  ibr  a  contusion  of  the  hip  or  similar  in- 
jnrj-,  the  limb  is  not  found  shortenixl  at  first,  and  a  frao- 
ture  is  distinctly  excluded  until,  after  a  time,  a  vcrj-  per- 
ceptible (lepree  of  shortening  is  discovered.  These  cjisea 
are  met  with  from  time  to  time  in  atvidentr-practice,  and 
in  respect  to  indemnity,  arc  very  im]«»rtunl. 

It  remains  only  to  speak  of  the  etlirl  on  functional 
power  of  the  different  forms  of  fracture  of  the  nci-k  of  the 
femur.  It  is  hardly  necessary  to  state  thai  fnnctionnl 
power  is  permanently  impinred  in  cases  of  niuuiit*fl  intra- 
capsular fracture.  The  chief  cause  of  the  loss  of  power 
lies  in  the  presence  of  the  unhealed  fracture  itself;  iu  ad«i 
dition,  there  is  atrophy  of  the  muscles  of  tlie  hip  and  of  ^ 
those  of  the  estremity.  Even  in  these  cases,  however, 
we  meet  with  exceptions. 

Functional  powcrisalso  impaired  afWr consolidation  of 
extracapsular  fractures;  the  shortening  of  the  extremity 
causes  lameness,  which,  because  of  the  abnormal  jtosition 
of  the  head  of  the  bone  in  the  acetabulum,  and  the  weak- 
ness of  the  joint,  is  not  to  he  overcome  by  the  use  of  a 
thick-soled  shoe. 

The  fi>ll<i\ving  muHcles  undcrgii  prinuiry  atmphy  :  the 
glutei,  the  iiii>|isoas,  the  pyriformis,  and  the  obturators, 
Secondarily,  the  other  muscles  oi'  the  limb  becouic  in- 
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■dlvwl,  <.-w|>cciaily  those  of  the  flii^^li.  If  tin-  friwtiii-e 
liealtt  advantageously  and  the  fimctioiiul  power  of  the 
part  is  satisfactorily  restored,  the  condition  of  tlie  muscles 
will  improve  pro|»ortionately  ;  otherwise,  if  union  does  not 
take  place,  they  usually  remain  permanently  atrophied. 
In  the  majority  of  eases,  however,  some  improvement  of 
funetioiial  power  niuy  he  ex[»ected  in  the  wiiirse  of  one  or 
two  years,  even  \\i  elderly  iiei-sous, 

Caiii<  nf  mpartcd  fraelHrr  of  the  nrct  of  Itic  IrJI  femur,  folloteed  fcy  nen- 

A  workmun,  forty-seven  yeuTH  of  age.  fell  ilown-titaini  on  September 
3,  1698,  Nuataiinnf;  a  fructiint  of  (hn  nurk  of  the  \etl  femur.  He  wae 
beated  in  the  hoHpltal  up  t^i  Noieinher  14lJi,  and  aohseiiDeiitly 
attended  my  clinic.  He  wan  a  tliirk-eeC  nuui  of  middle  height.  He 
walked  with  a  limii  and  with  Ihe  aid  of  tw«  canre.  The  middleot  the 
lower  extlmiity  was  qnitf  edemal'iua.  The  circnmference  al  the  thigh 
was  two  eentimelfiit  lew  tlian  tluit  of  the  oppuiite  xide.     The  patient 

i  that  in  walking  lie  felt  an  if  there  were  a  Hpring  in  hiH  hip. 

The  akiagraph  Khowed  on  nnunilied  fracture  of  then«^kof  the  femur 
— Apparently  an  intrnmpealar  fractore. 

When  dianhargcd,  .the  cin-umference  of  the  left  thigh  exceednl  tliat 
of  the  right  thigh  by  two  centimetera;  tba  toot,  however,  had  hecome 
decidedly  atrophied.  There  was  slight  edema  of  both  liuihe,  more 
notweable  in  the  left  one.  MovNiient  pniduwd  cracking  auanda  in 
the  left  hip-joint.     Flexion  waa  somewhat  restricted  on  the  leil  side. 

Insnratuie  allowance,  66i  % . 

due  of  friuiitrt  of  thr.  IrJI  fnaur  cautrd  bg  onerr^aunon  ofHif  thigh 
■fcm  fiaemg  a  keary  windlaia  im  the  nbouiiier.     Sequel,  good  nicovery. 

A  carpenter,  thirty-seven  years  of  a^,  in  placing  a  hea^y  windlam 
on  his  slionlder,  on  Sp])tj'ni1)i'r  31,  18!)1,  caused  an  overextension  of  the 
left  hi|i-jniTit.  He  felt  a  •■□ddeu  violent  [laiu  and  as  if  something  had 
cracked,  like  a  stick  linukin^:.  He  tell  to  ttie  ground,  and  had  to  be 
carried  home.  Hi'  wm  tn^atccl  fur  wvcral  weekH  for  a  "  sprain  of  the 
hip."     He  then  utteiuplt^l  to  work,  hut  was  unable  to  continue. 

I  examiuctt  him  on  Xovember  15,  1893.  He  was  a  nilher  large, 
■rigorotut  mim;  the  left  teg  wuh  ttlightly  shortened  and  fllightly  rotated 
AuCwanl ;  the  niiiwlta  of  the  left  thigh  were  atrophied  to  a  modemte 
as  only  Hlightly  lame.     A  diagnosis  of  fracture  was  not 

at  thU  time.     He  H-as  soon  discharged  tnini  dinical  treatment, 

tnit  ntumed  on  December  10,  li^-1.  The  muscular  atrophy,  ]iain,  and 
had  increoeetl.  K  diii^osis  was  made  of  fracture  of  IJie  neck 
of  tile  feraur;  the  iMtient  waa  put  to  bed  and  treated  by  maasoge  and 
electricity.     He  was  diiieluirged  with  an  insurance  allowance  of  15%. 

CkM  of  Jraelitre  of  the  arck  of  the  Irfl  fi^ur  caamd  hy  lurning  the  Ufl 
ihiiee  ititd  oarextatding  the  bip-juinl. 
'       A  workman,  thirty-three  years  of  age,  wishing  to  take  something 

'  of  ■  drawer  that  was  placed  high  lip  in  the  wall,  mounted  on  au 
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inverter!  imil.    Tlir  ]«ilbeKmilnrnr1c  and  the  nuui  fell  m  tltat  hisi 

f<Hit  elipjicil  oiitivurd  and  his  left  IuukI  struck  af(uinsC  the  wtdl. 

iniDiHliatety  tclt  H  liolent  ptiiii  in  tlie  left  hip,  and  n-as  unable  tuwHlk. 

Ill  the  hospiutl  ti>  whidi  he  wm  taken  he  was  trMtetl  for  n  sprain  of 

the  hip-juint. 

Ou  jjleplembrr  1 .  I"!'7,  hr  fnti*n-<l  mv  hoBpital  tor  a  connw  of  aftrr- 
i>.i^Li  fniil^  l:ti-i>.  vi(;ipnuiH  man;  he  walked  with  a 
■■iiiii-  Till'  lilt  IiiMiri'xtreniit}*  wBxiT'eallyatraphivd. 
■  (lii;;li.  .iiiil  u;i>  --li^lilly  nitjiUid  outwanl.  "Hie  limb 
till,  rill  trlr  ilii^h  imtisnred  full  4J  cni.  \em  than  the 
r  ■'■  ■■ill.  Ir^  lliaii  the  rinht  Active  niovenient  ir 
il  ^iiiil  |i!iiiiful.  PasKit-e  inoveiuentB  were  temtfleo 
-i'<  |iii.iiiiiii.      Tiuitnicnt  by   maam^  and   elec^ 

jm'M'I.L  IMLIA    Ml^'lllh     lH-|l|-]jrUll- 

Tlie  jikiiitiiii|ili  i-lirin  Ml  nil  iiii|iin'i«l  fracture  of  Wie  neck  of  the  temnr.  ' 
Tilt  iii-ck  uf  tht  biiiie  had  ulimiflt  dl'vipptarcd  and  the  head  and  neck  of  the 
bone  were  sejiorotcd  hy  an  ainiiist  vertiwil,  light  line;  the  ipvat  trochui- 
ter  WHH  nii^Hl  aoniewtuit  abovi-  the  level  of  the  hand.  The  pttlJeot  was 
d  iMiluu^-U  on  Deceiiil>Gr  11,  IHMT,  with  an  insnTaniw  allowance  of  UA  j  % . 
Ad  exocaiuation  mndc  on  Jantwrj"  l^i  1899i  showed  no  iniproveraent; 
on  the  ountniiy,  the  muaeular  atrophy  had  increaaed;  tlic  circumfer- 
cnce  of  the  thigh  mntanred  fully  5  cm.  less  tlutn  tlint  of  the  opptwiM 
side,  Tliere  wan  crepitation  on  aiovemeul  of  the  hip-joint,  and  the 
patient  <«till  walked  with  a  cone. 

fiur  of  waHN  led    atracapmUar  f   ctu  e   f  Ihr  aetk  nf  Ihtif 
ficnu  I,  paendo-ortluTMis. 
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He  was  treatwl  by  me  (■liiiirally  fmm  <k-(oher  :(1, 1*W,  until  Mon^h 
ao,  iHlll.  He  wnttH  viguruuai,  abrnt  man  ;  he  walked  wiUi  a  uratch 
anil  n  eune.  Tlie  left  lower  extremity  tvas  luuoh  shortened  and  atro- 
phied, and  was  rotuUd  ontwanl.  The  dead  ot  the  femnr  did  not  geeni 
to  lie  entirely  in  tht'  aeetabuluiu.  The  mobility  of  the  hip-juint  was 
soDiewhut  restricted.  The  middle  oF  the  thigh  measured  Ilj  cm.  less 
in  circuniference  tllan  the  opposite  side,  even  so  long  as  seven  years 
after  the  accident  Aakiofrrut^  Khowedan  intracapHumr  fracture  ;  tho 
tJO0hAUl«rs  ]oy  very  oloae  Va  the  acetabulum,  and  the  apex  ol  the  great 
trachantar  was  raided  above  the  head  of  the  bone.  Insurance  allow- 
anoe,  76^,  at  which  figure  it  haa  remained. 

Another  oaae  concerned  a  hod'CarriBr,  thirty-two  years  of  a^e,  who 
had  always  Iveen  perfectly  strong  and  healthy  ;  he  sustainMl  a  Imi'tnre 
of  the  neek  of  tlie  right  femur  in  stepping  from  a  ladder  to  a  scaffold- 
ing with  a  load  on  his  shoulder.  He  said  that  he  felt  as  if  the  scaSold- 
ing  was  gi^i^K  ""^  Ilnd(^r  his  foot.  Uaion  wna  aoeompoiiiud  by  a 
marked  degree  of  shortening  and  by  forward  displacement  of  the  per- 
ipheral rragment,  which  appeared  as  a  large  tumor  in  the  right  in- 
gninal  region.  There  was,  itiaddition.Bniarkol  degree  of  imtwanl  rota- 
tion. The  mobility  of  the  hip-joint  was  reatrictvd,  the  muHcles  were 
atrophied,  and  the  patient  walked  wilii  a  limp.  Insuranee  uUowaticc, 
50^  (trBoCiire  incidental  In  special  work). 

Oatt  of  fracture  of  lie  nedc  of  Ihe  right  frmur  eausrd  bg  a  Mvial  acci- 
dent wlien  varrging  stmn  (fradure  iaeiilenlal  to  iqieeial  mtrk). 

A  workman,  Afty-one  years  of  age,  who  had  always  been  in  good 
health,  slipped  with  the  right  foot  From  the  plank  on  which  he  was  walk- 
ing when  carry  in);  ahodfulof  stiines,  giving  his  hip  an  outward  wrench. 
He  wasat  firit  treated  at  home  by  inunctions ;  three  weekit  later  he  was 
removed  ta  a  snrgical  institute.  An  extension  apparatus  whs  applied 
for  eight  days,  followed  by  ntasaage  and  lialh.4.  He  was  dischoiiged 
otter  Ave  weeks'  treatment,  and  was  subsequently  given  massage  at 

The  accident  occurreil  on  November  12,  IBfW.  I  cxaminwl  him  on 
July  23,  IStll).  The  akiagmpli  then  taken  allowed  an  unuuile<l  intra- 
eapeular  fracture  at  the  neck  of  the  right  femur. 


^L    nil 


Fractures  of  the  Femur  in  the  Region  of  the  Trochanters. 

These  fractures  arc  caiisett  by  tlirect  violence,  in  the 
ehape  of  a  fiill  i»n  the  prait  trochanter,  uiid  arc  often  con- 
nectt^^  with  fractures  of  the  neck  or  with  iiifmtrochanterio 
fractures. 

In  eases  of  transverse  or  oblique  fractures  of  the  great 
troclianter  the  troclianter  is  drawn  upward  by  the  glutens 
meilius  ami  minimus,  the  pyriformis,  and  the  quadratus 
femoris,  probably  by  the  first  two  chiefly,  so  tliat  its  apex 
is  appi-oximated  in  the  pelvis.     The  musoles  in  question 
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remain  atrupliivrl   titr  a  long  time,   anil  tlio  niuvcmenl 
that   tliey   cuntrul — luimely,  abduction    and  inward 
outward  rotation — are  restricted  and  weakened. 

An  iufratrophanteric  I'raeture  necessarily  leads  to  sliort- 
ening  of  the  ln)nc;  hence  with  this  lesion  we  iilwavs  findj 
an  utniphy  of  the  mnsttles  of  the  thigh,  and,  secondarilyj 
of  the  leg  and  foot  as  well.  Tlie  Upper  fragment  is  drawn 
upward  by  the  muscles  inserted  into  the  great  trochanter. 
The  reinot«  symptoms  of  this  fracture  iiri' :  shortening, 
atrophy  of  the  muscles  of  the  whole  limb,  including  the 
foot,  growth  of  adhesions  in  the  liiji-jnint  ami  im]Kiired 
mobility,  pain  in  the  joint,  cracking  sounds  mi  movement, 
and  lameness. 

Insurance  allowance,  aa  a  rule,  50^. 

Owe  ef  frariurt  of  tlie  nghl  femur  in  Ihr  rrgioH  of  the  IntSanlKra. 
Seqnel,  an  extreme  di^piw  of  shuriening. 

A  (»n'Cii[«''T ''■i^'two  yeaniiif  nge,  fell  tnim  a  scnRulding  two  stories' 
hi)(h,  on  Anpist  20,  1889,  Btrikiiig  hid  rj(;ljt  liip  on  a  DMun  lyin 
below.  He  nas  trtstvd  in  tlie  hospiUl  for  tliirtcen  weeks.  1  t>xB(iii[ie 
him  on  Jniituiry  2,  1890.  He  was  a  tall,  nitlier  nleniler,  and  thin  inai 
and  was  fslremety  deaf.  He  could  walk  with  difflculty  by  the  aid  ( 
a  eanp  and  a  crutch.,  Tlie  rij|;ht  lower  extremity  wiis  shortened  to  _ 
strikiiiK  de^v,  and  wua  gniitly  atm[ihietl.  Tlie  laval  Irochanter  wnq 
ejceedin^tly  promiueiit.  Movement  ot  tbu  right  hip-joint  waa 
etrk-tvd. 

A  akiaf^iiph,  tuken  early  in  It^B,  showed  a  peculiar  randitjon, 
line  of  fracture  paminic  between  the  trochanters  and  running  ouCwarA 
into  a  very  sharp- pointed,  sickle-shaped  notch  about  twelve  (wntt^ 
meters  in  ten^h.  The  shaft  of  the  femnr  watt  tiupocl^d  in  tlie  neok 
of  the  bone,  and  tlic  n[)ex  of  the  great  trochanter  lay  close  to  the  peWi^ 

I  bone,  probably  being  drawn  upward  by  the  muscles  of  the  lmtb>dcB> 
The  total  insnrance  allowance,  Imsed  on  the  cunditiini  hero  deeoribeCL 
and  on  the  dvatuua,  which  was  due  to  a  fracture  of  the  skull,  eqnolea 
Ill  another  case,  one  of  donhle  frncture  of  the  right  femar, 
one  of  the  traclurea  involved  the  bone  Just  lielow  tlie  tmchanten,  tbft 
skiagraph  also  showed  a  very  pecnllar  displaoeinenl  of  tlie  fragntealB.. 
In  tiDitiiig,  a  poxH  vara  was  foimed,  the  limb  lieing  slightly  shorteiiKU' 
Five  months  afler  injury  33j^  insnrtiDoe  alluwanoe  was  conceded. 


Fractures  of  the  upper  third  of  the  femur  almost 
iiviiriiibly  lc:id  lo  sliortniiii^i  iinil  lo  cxtctifive  formation 
of  callus,     in  addition,   wu-  tiud  a  lateral  displueemcnt, 


FBACTCBES  OF  THE.  FEMUR.  373 

with  iiKirp  or  lew;  wpll-niarked  oiitwanl  or  imva^l  art!itii>n, 
in  proportion  to  the  effect  of  the  violence.  The  hip-joint 
asBumes  a  position  of  valgus  or  vnnis  (cosa  valga  or  coxa 
vam).  The  conHequont  abnormal  i»osition  of  the  head  of 
the  femur  in  the  joint  can  be  easily  seen  by  meane  of  an 
X-ray  examination. 

Both  forms  of  displacement  of  the  hip- joint  induce 
secondary  displacement  of  the  knee-joini ;  coxa  vara  being, 
&e  a  rule,  accompanied  by  a  genu  varum  and  coxa  valga 
by  a  genu  valgum.  Inward  or  outward  rotation  of  the 
foot  and  pes  varus  or  valgus  are  furUier  sequels. 

Adheaions  are  apt  to  be  formed  in  the  hip-joint,  and 
the  muscles  of  the  whole  limb  are  invariably  atrophied. 
Pain  on  movement  of  the  hip  joint  and  lameness  necessi- 
tating the  use  of  a  cane,  often  persist  for  a  long  time. 
Other  associated  displacements  of  the  knee-joints  will  be 
discussed  later  on. 

Treatment. — Since  fimctional  disorders  of  the  limb, 
especiallv  of  the   hip-joint,  are   prominent    in    all    these 
fractures,  a   vigorous  effort    should    be   made  to    relieve 
them  or  to  make  them  disappear  altt^ther.     Supporting 
apparatus,  mechanical  exerciser,  passive  movement,  mas- 
sage, baths,    etc.,   are   all   included   in   our   thcrajieulic 
matfrial. 
I       It  is  especially  advisable  for  tiie  patient  to  wear  a  sup- 
L  porting  apparatus,  preferably  the  Heasing-Schienhiilsen, 
'  88   recovery  is  greatly  hastened  thereby.     For   an    im- 
pacted fracture  of  the  neck  of  the  femur,  for  instnncc,  a 
supporting  apparatus  is  esiiecially  indicated    in  order  to 
prevent  displacement  of  the  fragments.     When  the  limb 
ia  only  slightly  shortene*!,  it  often  suffices  ibr  the  patient 
I  to  wear  a  laced  shoe  with  a  raised  sole.     This,  however, 
I  does  not  apply  to  uises  accompanied  by  great  wtakness  of 
I  the  hip-joint. 

Systematic  massage  of  the  atnipliied  muscles  should  not 

le  neglected.     As  a  rule,  the  .-iupporting  a{ipanitus  pan  be 

L  discarded  at  the  end  of  a  few  months,  though  it  is  often 
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<liffioiilt  to  jXTsiiaile  the  i>atient  to  do  so ;  he  is  then  tq 
clined  to  udopt  a  crutch,  especially  if  much  siiorteoinl 
exists.  The  insurance  allowance  is  iisuallj  quite  hig'h  i 
all  these  cases,  fmm  50  Jf  to  66  J  %  l)eing  the  ordim 
rate. 

Owe  r>f  romminatrd  frarlure  of  the  right  frmur.     Seiinelit :       ... 

de^;re«  of  uliortening ;  deep  Bcuni,  adht^n^ot  to  the  bone  ;  and  atiSflcn^ 
of  the  limb.  ' 

A  workman,  lifty-flve  yearti  of  age,  was  struck  iu  tho  right  Uii^  by 
a  pieL>e  of  wood  on  January  19,  188T.  His  right  ankle  was  oauanl  to 
turn  outwnrd  and  hi-  wim  thrown  to  the  ground.  He  unstained  a  com- 
niinDt«(l  fracture  of  the  right  thigfa  and  a  tnwtDre  of  both  malienli.  U« 
was  treat(>d  in  tlie  hoapibit  for  about  three  months.  I  examined  him  on 
October  31,  1887.  The  right  lower  extremity  waa  ahortened  aiul  swol- 
len, and  almost  abaolutflyatitT  at  Che  kneeand  ankle.  He  could  wnlk 
wilb  dillioulty,  leaning  on  two  omtches.  On  Nuvenilier  4,  1@H7,  he 
woH  suddenly  seized  hy  fever  and  chiUs,  with  signs  of  inflainmstion  of 
the  thigh,  which  became  greatly  swollen.  He  was  in  the  hoepit^  until 
June  22,  1888.  Deep  inoisions  were  made  on  the  extensor  sniboe  ot 
the  tliigii,  and  pns  and  spliiitera  of  bone  were  removed.  I  examined 
the  patient  again  on  Jane  'M,  1888,  and  treated  him  in  my  olinio  until 
lhl^  end  of  April,  1889.  The  right  lower  extremity  was  strikingly 
ahortened,  being  abnnt  six  centimeters  shorter  than  tlie  left.  He  oom- 
plainetl  of  pain  tbroughout  the  limb  and  of  nnmbness  of  the  tout.  Ue 
was  unable  to  walk  or  U>  sit  tor  any  length  of  time,  and  standing  mw 
atill  more  ditSault  On  the  anterior  surface  of  the  thigb  Uiere  was 
long  soar,  reaching  almost  from  the  ii^guinal  told  to  near  the  knee  ; 

was  adherent  to  Uie  bone  throughout.    The  thighand  It^ 

atouB,  and  the  whole  limb  was  atrophied.    The  mnbilit;^  of  the  h 
joint  and  of  the  ankle-joint  was  limit«d,  and  the  knt^-joint  waaoo._ 

C'elyaiikyloeed.  The  right  ankle  waa  much  thickciieil  and  deformed, 
patient  walked  witli  the  aid  of  a  orulch  and  ii  nine.  Ue  then 
received  1UU$  insurance  allowaitoe.  An  exaiiiimiii'm  on  Febniarv 
17,  16M,  showed  considerable  improvement  in  re^jtu't  In  mobility  ol 
the  hip-joint  and  knee-joint,  and  the  HCitr  wa»  (.tnisiderably  T  - 
adherent,     tnsuraooe  allowance,  33^%. 

Fractures  of  the  femtir  in  its  upper  half  present  j 
very  oharaeteristie  picture  after  union  in  ostahli.shni. 

The  symptoms  are  as  follows  :  shortening  of  the  lim 
especially  of  the  thiph  ;  a  well-marked  oillons  thickeoini 
at  the  point  of  fracture ;  displacement  of  the  fragment^ 
which  are  usually  \wnt  with  Uie  couvexily  directed  out- 
ward ;  genu  vanim  or  valgum ;  outward  or  inward  rotA-l 
Uon ;  atrophy ;  and  hinicuetts. 
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Our  nf/mrtHir  of  the  hfl  femur,  foUmeed  hg  ahoiieniHg,  haektettrd  d 

A  carjienttr,  lorty-lwo  yearn  of  age,  in  the  subject  o!  thcM 
in^  illuatrution.  (Fig.  64,  p.  381.)  I>n  FebrnAiy  11,  18!ll,  he  I 
nith  a  scaSolding.  smilaiiiing  the  iojuritw  mentioned.  The  illnstrati 
shows  the  oviTpxtotisiuii  iif  the  knee-jcnnt,  mid  alwi  a  muscle-hernia  j| 

the  point  of  laceratinn  of  the  rosris.     The  dark  shiHlin^  nt  tb^  left  If 

repreHentB  the  veniins  enngcBtion  that  was  present.     Inauraiice:a]|tnr?V 
ance,  «Si%  at  tltHtia»hai!x)uentl.v,  50%, 

iii»t  of  camponnd  frofiare  of  the  right  High.    Sequels  :  marked  d  ,. 
uF  shortening  ;  genu  varum  ;  ankylrwiK  of  hip-ioint  and   knee-joutn 
Blight  wikyloBiH  of  aiikk.    (Fig.  85,  p.  3K1.1  " 

A  carpenter,  tliirty-three  yeara  of  age,  fell  From  a  ulcaflbldiiti;  Q 
June  'J4,  1895.  He  was  treated  in  the  hospital  fornevcn  weelot;  ■ 
extiaiBioii  ivpparatun  was  uawJ  for  five  wetka.  He  received  a  « 
after-treatment  (roni  ^ptember  19,  lr495,  until  June  l.i. 
When  diachorged,  he  coald  bend  the  knee — whieh  ot  the  bt^nniiig  at 
treatment  had  been  completely  anky1u»ed — Ui  an  nngle  A  13l>  de- 
grees, and  the  hip-joint  to  an  angle  of  70  di'gree»>.  Insurance  hIIow- 
onw.  1(0%.  This  mmpamtiv-ely  high  rate  was  bused  partly  on  conipii- 
catiiiK  injurien  {n(  liejul,  pttv).     No  (urther  improvfmeiit  np  [o  dote. 

Fractures  of  the  lower  third  of  the  femur  Imve  a 
very  decided  ofl'ect  on  tlic  jHwitioii  oC  tlie  knee-joint,  whid 
is  dittploced  in  proportion  to  the  proximity  of  the  fra 
to  that  joint. 

The  symptoms  observed  in  eonnection  with  the  knee 
joint  siibseijiient  to  fractures  of  ttie  lower  third  of  t 
femur  are  commonly  iis  follows ; 

1.  Flexion  of  the  knee-joint  (forward  displacement,  t 
variety  most  frequently  s^ecn).     This  is  a  typical  form  < 
displacement;    the  lower  frajjment  is  drawn  downward 
by  the  gastrocnemiu.s. 

2.  Overextciwion  of  the  knee-joint,  (^enu   recurvatu 
(backward  displacement,  the  least  frequent  form). 

3.  X-l^wition,  genu  valgium  (inwani  displacement,  ■ 
parativcly  often  seen), 

4.  0-l>oftilioii,  ^i'mx  varum  (outward  displacement,  o 
Iiuriiliv.;ly  .iftrn  seen). 

(reini  Viil^rmn  is  usually  associated  wilh  flexion. 

In  iidditiiin  tfi  the  s[H>iMiit  form  of  displaei'ment  of  t 
knee-joint,  the  tollowiTig  symptoms  are  always  presents 
sbortening  of  the  femur,  depression  of  the  pelvia  on  I' 
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dylea.  PiiHt^rtnrly,  Che  condyles  ore  oonaecled  nilJi  tiic  shaft  tiSffl 
bridge  of  p4iUus;  the  patella  is  Qmily  Kxtd  betirceD  llie  oondjles  tS 
the  tibia.  The  patient  in  thin  casu  wua  a  nutson,  forty-wven  yean  a 
age,  who  hod  sustained  the  fracture  In  qiieatioo  \ty  tailing  domiM 
stone  stairway  ten  or  twelve  steps. 

Ca»e   of  mprafxndgioid  frnefure  of  He  femur,  foUiHOit   6jt  j 
reronrji.     (Fig.  69,  p,  389.) 

The  snl)jtN!t  of  this  illnstration  was  a  workman,  Bfly  years  of  nge. 
who  fell  fmm  a  ladder,  dropping  u  diHlanoe  of  »x  feet,  nti  Au)cuHt  24, 
189fi.  The  skiagraph  gTKally  resemblta  thp  preceding  one,  but,  when 
oloeely  examined,  shows  certain  points  of  difference.  At  first  the 
knee-joint  was  much  enlarged  and  wan  swollen  and  stifl.  The  cnnrye 
of  after-treatment  that  the  patient  reoeiv<4  in  nij  clinic  lasted  from 
November  26,  18U6.  until  May  32, 1897.  When  dischar)ced,  there  was 
considerable  improvement;  he  conld  tnll.v  extend  the  knre  and  oould    i 

flei  it  to  anangle  of  70  degrees.     He  was  concwied  an  al' 

of  30!t. 

At  present  the  patient  does  not  limp;  liemn  kneel  down 
any  tronble,  and  walks  well. 

Oik  of  aerrrr  commi-HUted  aipracondyjaiil  fractnrr  of  the  leflffmur. 

The  acootnponying  illnstiation  iFi^.  TV,  p.  3tN)j  ahona  a  pntient, 
forty-four  yeoTH  of  age,  whoanstained  the  tiirt^oiug  injury  by  slipping 
with  the  left  toot  and  falling  to  the  gronnd.  He  was  treated  at  hntne 
by  the  application  uf  plaster  ra-tls,  the  Tirst  of  which  remained  in  p<n(-  | 
tion  for  two  weeks,  the  second  for  three  weeks;  massage  and  inuOT 
tions  were  tben  emploved.  I  examined  him  and  took  a  akiagnjA  a 
March  24,  1»WB. 

The  illusttation  showT*  marked  thickening  of   the  thigh  aod  i 
extreme  dqijec  of  shortening. 

The  skiagraph  showed  the  shaft  of  the  femnr  t 
condyles,  from  eoeh  of  which  a  splinter  of  bone,  about  twelve  O  .  __ 
meters  long,  protmded  upward.  The  knee  could  be  Hexed  to  an  Kngl^^ 
of  !KI  degrees.  The  pntient  is  still  under  treatment.  It  has  not  been 
poasible  to  learn  of  any  previous  seriona  diseasB  in  tliis  caae^  the 
patient  maintaining  tluit  he  has  always  been  perfectly  healthy,  except 
that  for  one  year  he  was  "nen-ous."  He  served  three  years  in  the 
artillery. 


td  oould    ■ 
lonaae^^l 


Paralysis  of  the  Thigh. 
Paralysis  of  the  crural  nerve  may  be  caused 
traumatism  of  a  severe  natiirp,  such  as   criiBhiiig  of  t 
thigli,  iir  liy  ii  siniplL'  arddoiit,  llko  slipping  aud  falUd 
to  the  ground.     Other  cjniscs  are  tiitnors,  origiiiatiiig  i 
tlie  spinal  cohimn,  tiinjore  of  the  pelvis,  or  a  psoas  abs 
Oppeiilieim   lia.«  re[)urled  a  case  due  to  an  aiieiii^sm  0 
the  femoral  arteiy. 


nrSKASES  CAVSEIi  Br  ArCWEt/IS. 

Symptoms. — Paraly&is  of  tlie  iiiojisons  or  quadrii 
exU>iiBor  and  of  the  snrtiiritiK  ami  pt-ctincus.     Flexion 
the  hip-joint  is  susptndiHl ;  the  patient  is  unable  to  rise  fr 
a  ch»ir  iinas.sist«d,  or 
raiso  the  Ipg  when   lying 
on    the    Iwck    with     the 
knee  extended.    Tlie  fiiot 
drags  in  walkinj*,  uud  in 
cnwsuig   a   threshold 
hsis  lo  lie  nwung  amuiK 
whilf  tlie  toes  are  lifto*; 
In  walking  the  weight  i 
tlirowii  on   tlie   opp« 
kiii'e,  while  the  affpc     ^ 
one  is  lipid  uwav  from  the 
inc.li:in  line,     the  jtatel- 
!;ir  reflex  is  lost  anil  the 
nmsc'lcs    lire    atrophied  ; 
tluTf    is    anesthesia    or 
hy  p'-i-esthesin  of  the  parts 
supplied  hy  the   middle  , 
nnil     inlornal     Ctltaiieuoi 
and  the   long  saphem 
iKTvcs ;  iiiiniely,  the  i 
lirior  iind  inner  eur&M 
III'   ilie  tbigli,  the  iniu 
At]p  of  the   leg,  and  tin 
iiiM.T  hoi'diT  of  the  fijot  ■ 
iiliiiust  !o  llic  frreat  toe. 

Paralysis  of  the 
trunk  of  the  sciatici 
aerve  of  traumatid 
origin  i^  nut  with  onlj 

Symptoms. —  Flexion  of  the  knee  is  simjieuded  ; 
leg  drags  in  walking,  and  tlie  tip  of  the  fiKit  can  no 
Ufted. 


FRACTCBES  OF  TffE  FEMUR.  391 

Fracture  oi  the  Condyles  of  the  Femur. 

This  lesion  is  usiiully  part  of  a  fracture  of  tlie  joint,  but 
even  when  the  joint  is  not  involved,  the  injury  is  enni- 
monly  followed  liy  ankylosis.  It  is  most  frequently 
caused  by  a  fall — by  striking  the  knee  on  a  stone  step, 
for  instance. 

Symptoms. — The  knee  is  enlarfted,  or,  more  projierly, 
broadened;  the  Joint  contains  an  ctliision  for  a  time  after 
consolidation  takes  place  ;  subsequently,  it  becorat^  anky- 
losed  and  fixed  in  flexion.  The  limb  is  shortened,  rhe 
muMcIes  are  ntmphied,  and  the  patient  walks  with  a  limp. 
Genu  valgum  or  varum  is  observed  in  some  cases. 

Treatment, — R*?(rovcry  can  be  attained  by  means  of 
massage  and  systematic  passive  movements  when  begun 
early. 

Insurance  allowance:  if  the  knee  is  ankyloseti  in  a 
position  of  extension,  fittm  60^  to  80%;  if  slightly  flexed 
(about  160  degrees),  50^;  if  much  flexed,  from  '~ii)'/t  to 

0am  of  paralifng  of  Ihe  right  thigh  irmml  nerBt,  qaadricrpa  miuele) 
Miucd  bg  a  tlip  and  a  mimlep. 

A  Durble-polulier,  sixty-flre  years  ot  age,  in  lifting  a  heavy  luuik 
filled  with  soot,  slipped,  and  in  bo  doing  Mapped  on  a  small,  sharp 
■loiie,  thereby  (orcihly  extending  the  riBht  liip.  He  felt  a  riolf  ut  pnin 
in  the  thich,  and  wns  unable  to  lift  the  1^.  He  wbb  treal4!d  at  hunie 
tar  neuritis,  or,  rather,  fur  ronmiBsion  of  the  spinal  cord  and  intramen- 
itigial  hemorrhiiKe. 

I  examined  him  on  Dwember  14,  \tfS6.     The  right  knee  nu  flexed 

at  an  an)fle  ol  ltt3  (It'gnH«  and  was  ankyloeed  in  tliat  position.     The 

right  glnteofeninrnl  orenae  and  the  musoles  ul  the  riuht   thigh  were 

a^phied,  especially  thif  t(iiailriceps.     There  waa  sliglit  iKli-ma  of  the 

right  I^  and  foot.     The  right  patellar  reflex  was  lout  and  thtrre  was  a 

oiniaidemble  dt^jree  irf  an<«the«ia;  pin-pricka  were  nut  perceived.    The 

^^     nttient  was  nnablif  hi  lift  the  leg  when  it  was  extended,  and  in  oroM- 

^K     t^  a  threshold  was  obliged  to  swing  the  1^  over.     There  was  marked 

^H    HMetlicaia  of  the  sole  of  the  foot.     The  potient  walked  with  ditficidty 

^H    and  by  oang  a  cane.     The  following  cnlaneous  nen'ctt  were  involved 

^H    to  the  porslyais :  anterior  crural,  peroneal,  anterior  tibial,  mnscnlo- 

^B^  ODtaiteotia,  and  commnnicans  peronci. 

^B*  The  patient  wax  OiM-hargcd  on  Angnst  30,  1)497,  with  an  iDsonuM* 
^^K  Allowanoe  ^  66)^,  tUlterward  raised  by  the  ooort  to  BS%,  at  whieh 
^^P  nte  it  has  continued. 
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4.  rNJURIES  AND  TRAUMATIC  DISEASES  OF  THE  KNEB 

(SK^  Casea.) 
Cnii'itlfTiiUmu  III)  A  ririfum^  and  Fnaelion. — The  hnce-joint  ie  a 
or  the  fulh>win){  muvenieiits  : 

1.  Flexion. 

2.  ExteiiBion. 

3.  Iiiwunl  n>Iatic>n  when  the  knee  is  flexed. 

4.  Qatniud  rotation  wheu  thv  kuee  is  fli'XMl. 

6.  Rotation  of  the  tibia  at  the  befpniiin);  and  end  of  flexion  i 


Dnring  flexion  t 


Flexion  is  produoed  bv  tlie  seiiiit«nili 
and  the  biecps  (supplied  by  the  wiatic 
patella  glides  downvrurd. 

Extension  is  prodocvd  by  the  quadriceps  i-xtensor  (supplied  by 
Mllerior  crural  nerve).     During  extension  the  patella  glides  upward. 

The  banning  and  end  oT  flexion  and  extension  are  both  noonn  ^ 
paiiied  by  mlation.  In  Addition  to  its  action  as  a  flexor,  tlie  bioepai 
aen'CH  to  rotate  the  leg  ontward,  while  inivard  rotation  is  eieont«il  bjr 
the  seniitendiiioBDs  and  seniimeinhrunoHus.  Floxiun  eaa  be  cturied  to 
an  angle  of  about  ■to  degrees  or  something  over.  This  an^le  is  easra- 
tial  in  order  to  kneel  For  any  length  of  time  with  cose,  while  oooaiaoa.- 
ally  changing  positicin  bj  resting  the  butI«oks  on  the  heels.  An  angle 
of  60  dtf^reee  to  70  degrees  suffices  for  kneeling  ordinarily.  A  oor" 
fortftble  siltinK  pnttixre  enllR  for  an  angle  of  120  di^^rees  at  the  knee. 

The  articular  enrfw*  of  the  patella   terminates  a   fln^r'swidl 
above  the  apex  of  the  bone ;  the  ronghened  portion  below  la  filled 
b^  tat  Olid  by  the  HiibmtellBr  bnrsa;  this  batsa  never  commnnton 
with  the  kneei-joint.     The  capsule  of  the  joint  is  attached  b>  Uie  per- 
iphery of  the  nrtionlar  surface,  which  is  covered  by  a  oartitage,  and 
iiao  to  the  anterior  ntanrin  ut  the  femnr.     Under  the  tendon  1^  the 
qiutdrieeps  extensor,  in  front  ot  the  lower  end  of  the  femur,  lies 
Bobumral  bursa,  which  invariably  comninnicatt^  with  the  joint, 
which  sometimes  extends  a  handbrendth  or  niore   upwanl  00   _ 
femur.     It  is  oocasionaUy  divided  into  compari^ments,  some  of  whi 
may  be  entirely  sepomtnl  from  the  oChera.     The  extensor  leitdon 
closely  attmbed  to  this  bnrm, 

Tlie  mpsule  of  the  joint  in  reinforced  anteriorly  aiul  lat«nmy  by 
aponeurosis  of  the  knee-joint,  derived  from  tlie  quadriceps  exi" 
while  internally  it  is  additionally  strengthened  by  the  internal  '_ 
ligament,  to  which  it  is  firmly  adherent.     The  internal  latent 
ment  expands  tis  it  passes  downward,  and  is  flrmly  attached  to  tfac 
temal   aemilnnar   flhrocartiloj^,   into  which   ils  posterior  flben 
insert«d.     The  anterior  portion  of  the  ligament  is  eontinned 
ward  as  a  aepamte  bond,  to  be  inserted  into  the  tibia.     The  t:  ._ 
lateral  ligament  is  separated  from  Hie  capsnle,  or,  nitber,  from. 
ejterool  semilunar  Bbmcarlils^,  hi'  the  tendon  of  origin  of  the 
teal  muscle,  which  arises  from  the  popliteal  depression  on   ' 
ccMidyle  of  the  femur.      The   piwterior  portion  of  the 
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inserted  into  tlie  head  o[  the  fihiila.  The  lateral  liRninents  are  put  on 
the  Btrewh  daring  extension  of  the  joint;  they  serve  to  tix  the  joint, 
and  tliey  prevent  the  movements  of  rotation,  which  can  be  executed 
when  the  joint  is  flexed.  The  capHule  of  the  joint  is  reinforced  pos- 
teriorly by  fibers  derived  From  the  t«ndon  of  the  seminiembranosns, 
whiob  have  received  the  nnme  of  the  oblique  poplit«nl  ligament.  The 
buras  that  lies  under  the  teudon  of  the  semimembranoens  nt  the 
point  of  its  insertion  in  the  tibia  is  never  in  comnranioation  with  the 
joint.  The  twn  hettda  of  the  gUHtruvnemius  are  attached  to  the 
capsoJe,  and  the  bnrsffi  thot  frequently  aoderlie  tliem  are  alwdjs 
found  to  commnnicate  with  the  joint.  The  phtntaria,  too,  is  ailherent 
to  the  capsnle.  There  are  aome  thin  points  in  the  caiisiile  posteriorly 
at  whicli  it  is  poeeible  for  ganglia  to  develop. 

The  poplit^  artery  and  vein  paas  down  close  to  the  posterior  wall 
itf  the  cui«ule,  Kpatn(«d  from  it  only  by  the  fibrous  tissue  surround- 
ing the  vetaels,  while  the  popliteal  nen'e  is  plawd  more  superficially. 

In  the  knoe-joint  are  found  tlie  two  cnicial  li^mente,  which  arise 
in  the  some  intemi  plane  and  are  inserted  respectively  in  fnmt  of  uud 
behind  the  spinous  pnicei«  of  the  tibia  in  tlie  fame  anteroposterior 
plane.  Thus  they  cnisB  each  other  both  from  liefcire  bnekwani  and 
from  side  to  side,  and  are  wound  about  each  other  in  a  spiral  fashion. 
The  anterior  crucial  ligament  hetpn  in  preventing overflei ion;  thepin- 
terior  is  put  on  the  stretch  by  extension,  thtrrhy  lintiting  this  move- 

The  head  of  the  tibia  mpports  the  two  semilunar  Bbrooartila^ces, 
which  are  attached  by  their  convex  borders  to  the  caiwnle  of  the  joint, 
while  their  sliarp  concave  bordeis  look  toward  the  spinous  procens  of 
the  tibia,  to  which  they  are  anteriorly  and  posteriorly  attached.  The 
two  fibrocartilages  are  oonne<!ted  in  front  by  the  so-called  transverse 
ligamentH  of  the  knee.  The  internal  Bbromrtilage  is  lower  and  less 
onrved  tlun  tbi-  external. 

On  eacii  side  of  the  patella  there  is  a  fold  of  synovial  membrane, 
incliimnii!  Hdi{ioHe  timne,  called  the  liganientum  alaria;  the  two  unite 
near  the  femur  to  frinn  the  ligamentum  niacosum.  A  synovial  pouch 
is  thus  formed,  directed  upward  and  backward,  in  which  foreign  liodies 
may  sometimes!  be  lodged,  without  producing  any  irritation.  The  lig- 
amentum mncoHum  fregoently  divides  the  lower  part  of  the  knee-joint 
into  two  lateral  spaces,  which  merge  above  into  one;  or  we  can  diirtin- 
guiah  two  spaces  in  the  joint,  one  lying  above  the  otlier.  The  lower 
q»ce,  which  is  somewhat  the  longer,  corresponds  in  8}uipe  to  the  semi- 
ranar  fibroeartilages,  the  upper  is  more  pouch-like. 

'Hie  synovial  nicmbrnne  lining  the  knee-  joint  is  richly  supplied 
with  qrnovial  fringes,  sonic  of  which  are  of  very  large  size  |  physiologic 
crepitation). 

A  biirsn  ooinmunicating  with  the  joint  is  invariably  found  under 
the  tendon  of  the  popliteus  moscle  at  it«  point  of  origin.     Tlie  muscle 

t is  always  closely  at  tached  to  tlie  joint-capsule,  nnd  the  hunu  is  ex- 
tended under  the  mnwle  down  to  the  superior  tibiofibular  ariicnlation, 
with  which,  in  rare  instances,  it  nmy  communicate.  In  such  a  case 
the  knee-joint  and  superior  tibiofibular  joint  are  connected ;  normally. 
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however,  tlipy  an-  entirel.v  separate.  The  prepatellar  bniao,  whirh,  »1 
iU  name  indicates,  lies  in  trout  of  the  inlella.  never  coniniunicalM 
with  the  joint;  oocasionally,  more  tban  one  liiirsa  is  developed  ii 

The  tibia  and  braid  of  the  fibala  are  closely  and  firmly  united  hj- 
the  superior  tibioBbnlar  articulation,  the  oap^'iile  ol  which  is  Btrentttl^ 
ened  by  anterior  and  posterior  ll)^iiieutH.     Normally,  Ihia  orticulaiitn 

w  completely  isolattil. 


Contusions  of  the  Knee-joint. 

(175  Cases.) 

The  effet'ts  of  contiiKions  catisMl  by  fallj^,  blows, 
kicks,  or  wlieo  the  knee  is  cauglit  and  corapresseii  be- 
tween two  objecta,  may  be  disjiluycil  in  ati  iiiflaniinatioa 
of  out;  of  tile  niimeroiLS  burste  nrouud  the  knee  or  of  the 
kniT'joint  ilself.  It  is  with  the  lattiT  class  of  lesions> 
that  we  are,  for  the  moment,  here  concerneil. 

The  symptoms,  alWr  the  acute  stage  tias  jiaseed,  a 
Bwelliiig  ;  presence  of  an  effnsion  ;  moderat*  heat  in  th« 
joint;  possibly  fi-tation  of  the  knee  in  flexion;  atruphjr 
of  the  muscles  connected  with  the  knee,  (larlicularty  of 
the  quadriceps,  but  also  involving  the  flexors  and,  to  a, 
certain  extent,  the  niiiscles  of  tlie  leg.  These  B>'inpb>ni« 
persist  for  a  long  lime.  If  tlie  effusion  is  absorbed,  tha 
capsule  (if  the  joint  will  be  found  thickened  on  palpa^ 
tion. 

Many  cases  show  no  signs  of  heat  or  B\veUing  in  tha 
morning,  while  in  the  evening  the  joint  appestra  very  hot 
and  swollen  tind  contains  an  elFuHion,  Such  eases  are  not 
to  be  looked  n|»oii  as  cured,  bnt  should  remain  under- 
treatment.  If  a  patient  complainii  of  his  knee  bein| 
swollen  at  niglit,  another  exoininntion  should  l)y  all  mean 
Ik-  made  at  that  time, 

Jjtd«r  mfinptoms:  restricted  mobility  of  the  knee-joint,, 
eracking  sounds  on  movement  after  the  effusion  is  entirely' 
absorbed,  feeling  of  fatigue,  and  pain. 

Treatment. — liest;  immobIli»ition  by  meana  <^ 
splints,  the  knee  being  extended  as   far  as  possible,  axuAy 
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siisiH'iided  if  fei>.«iblc ;  in  udtlition,  pooling  cotri presses, 
ci>ld  tloiiclies,  Priossnitz'  compreHses,  or  (impresses  wet 
with  a  Holiitioii  of  acetate  of  ahiminium,  and  acupiinrture 
sire  to  be  recorn  in  ended. 

Subsequently,  massage  of  the  muscles  of  the  tliigh  and 
leg,  as  well  as  of  the  knee  itself,  and  electricity,  should  be 
employed.  In  walking  it  is  often  necessary  for  the 
patient  to  wear  an  elastic  knee-cap. 

The  insurance  allowance  while  the  knee  reniains  weak 
and  the  muscles  continue  atrophied  is  usually  estimated  at 
20  fc. 

Sprains  of  the  Knee-joint. 

(Kifty-tivc  Cases  of  Pure  Sprains.) 
Sprains  of  this  joint  may  be  caused  by  falling  on  the 
knee  or  on  the  feet,  and  by  kicks  on  the  knee,  the  popli- 
teal space,  or  the  leg  near  the  knee ;  they  also  occur  as  a 
result  of  caving-in  accidents,  of  springing  from  a  carriage 
or  from  a  flight  of  steps,  or  of  simply  turning  the  knee 
(usually  inward),  and  similar  accidents. 

The  sprain  is  aecorapanied  by  strain  or  partial  rupture 
of  the  ligaments  of  the  joint,  as  well  as  of  the  capsule, 
burste,  and  tendons.  We  sometimes,  for  example,  fiml  a 
partial  orwimplete  rupture  of  the  internal  lateral  ligament 
together  with  a  partial  tear  of  the  semilunar  fibrocartilage 
at  the  prjint  ;it  which  the  ligament  is  inserted  into  it. 

The  symptoms  are  swelling,  synovial  effusion,  and 
fixed  position  of  the  joint,  as  in  cases  of  contusion.  In 
addition,  tlie  internal  cflndyle  of  the  feranr  is  often  found 
to  project  distinctly  when  the  knee  is  flexed,  just  as  if  it 
had  been  fractured  and  ilisplaced  and  had  healed  in  that 
position.  If  a  skiagraph  is  Ijiken,  we  can  see  that  the 
spinous  process  of  the  tibia  does  not  lie  in  the  intercon- 
dyloid  notch  of  the  femur  ;  the  prominence  of  the  internal 
condyle  is  also  shown.  This  condition  of  subluxation  is 
characteristic  of  a  large  proportion  of  sprains  of  the  kneo- 
joint.    The  more  seriously  the  internal  lateral  ligament  is 
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tiini,  tlio  further  cun  the  hones  ho  spparatfd  on  the  iiii 
side  of  tho  joint  (luiisp-joiiitediiPM).  This  causes  a  w 
ncss  of  th(!  kiieti  and  considerable  difficulty  in  valkii 
I'atientfl  h'uni  to  hold  tim  knee  fixed  as  iniich  as  possil 
in  oixler  to  avoid  turning  it  when  ther  Aalk. 

Tlie  longer  the  infliiDimation  and  eflnsion  persist, 
lomlor,  as  a  rule,  is  tiie  mibsequent  crepitation  in  the  joii 
The   rni)bing  sounds  are  due  to  the  proliferation  of 
synovial   fringes,  wliieh   in  the   knee-joint  are   nnrniall 
pi-esent   in   large  number,  and  whieh  inci-ease  in  size, 
well  us  in  uuniber,  when  tiie  effusion  stil>sides.     They  sel- 
dom, liowever,  liave  any  influence  on  the  action  of  tlie 
joint.     The  muscles  of  the  thigh,  especially  the  quadri- 
ceps, remain  atrophied  in  proportion  to  the  duration  of  the 
effiision.     The  atrophy  of  tlie  vastua  intemna  is  often  the 
most  striking.     I  have  found  the  atrapliy  of  the  qtiadri- 
oeps  to  last  for  two  years,  or  even  longer,  iifler  a  sptsilt. 
Patients  do  not,  as  a  rule,  complain  of  much  f>ain  in 
laler  ntuffe^i  of  tlie  inflammation. 

Treatment. — The  same  as  that    for  contusions. 
addilion,  if  1  nose -join  ted  ness  be  di'velit[>cil  in  consequeni 
i)f  rupture  of  one  of  the  lateral  ligiiniciits,  a  jointed  support 
should  be  worn  Ibrwalking.     The  riiurse  of  treatment  P&- 
qtiircd,  whidi  for  some  aises  of  ciiiitu.sion  iKivers  a  con^d- 
erable  period,  is  apt  to  be  even  more  pnitraeted  when  it 
a  question  of  recovery  from  a  sprain.  Even  slight  ezertii 
is  likely  to  bring  on  a  relapse,  with  renewed  swelling 
effusion,  demanding  additional  treatment. 

Insumnee  allowance,  from  'Idfe  to  S^iJ^. 

Partial  Rupture  of  the  Llgamentum  Patetln. 

This  lesion  occurs  tn  connection  with  sprains,  when,  : 
example,  the  knee  is  turned  or  gives  way  suddenly  wb< 
it  is  o V en- X tended.  The  injury  t"  the  ligament  leaves^ 
whole  cxt/>nsor  apparatus  (quadriceps  including  lig[ 
nientum  patella;)  relaxc<l  and  the  knee  weak,  while  C 
muscles  may  remain  atrophied  for  years.     Primarily,  i 
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quadriceps  ia  affcetod  ;  aecontiurily,  the  atropliy  also  in- 
volvcB  the  other  mu»cteti  of  the  thigh. 

A  (»rpenler,  twenty-five  yeare  of  age,  slipped  nn  a  amootli  plank; 
his  knee  ^ve  way  and  he  tell  on  liis  book.  He  felt  a  Twin  in  rhe  koee 
and  waa  unable  to  rise.  An  effnsion  took  plaoe  into  Die  joint.  A 
skiimraph  taken  eomewhaC  later  showed  the  partial  nipttireof  the  liga- 
mentum  patcllie  and  the  dJNplaoenient  of  the  patella  apwaid.  In 
addition,  the  mu.'wlea  of  the  thigh  were  greatly  atrophied  (oircumrer- 
eneo  diniiiiialifd  hy  tonr  wnlimetere  J,  and  tiie  knet-  was  exceedingly 
weak.  The  patient  hum  olde  t^iextpliil  hi.s  knee  to  H.)  ilrgreeM,  and  t« 
flex  it  to  .'w  lii'gTfea.  The  patellar  rellei  was  lost.  Insurance  allow- 
ance, 50  ff. 

Complete  Rupture  of  the  Ligamentum  Patellc 
This  lesion  i^  .'*eeu  even  less  freqiieutiy  tlian  the  preced- 
ing. It  occurs  uuder  the  same  comlitions  as  do  tiie  frac- 
tures of  the  patella  that  are  produced  by  muscular  aecion. 
The  symptoms  subsequent  to  the  acute  stage  are  :  effu- 
sion ;  swelling  ;  and,  unions  the  ruptured  ti>ndon  is  sutured, 
loose-join  ted  ncfw ;  and  an  e.\treme  degree  of  atrophy  of  the 
quadriceps.  The  knee  feels  weak  and  insecure,  as  does 
the  whole  limb,  and  the  iiatient  is  unable  to  extend  the 
kuee  or  to  fix  the  patella. 

Treatment.— The  tendon  should  be  sntur(.-d  (Tlel- 
ferich'a  niethml)  in  all  c-.ises.  In  other  respccls  the  trcsit- 
ment  ia  the  sstine  as  for  sprain. 

Injuries  of  the  Burste  of  the  Knee. 
The  bursJE  are  sometimes  injured  in  cases  of  contu!iion 
or  spruiu  of  the  knee-joint.  When  a  eommuniealrou 
exists  between  the  affected  bursie  and  the  knee-joint,  we 
find  a  diffuse  effusinn,  making  the  outlines  of  the  patella 
indistinct.  The  symptoms  in  such  cases  are  identical 
with  those  of  a  synovitis  of  the  knee.  When  no  such 
commuDtcation  exists,  it  is  possible  for  the  exudate  in  the 
acute  stage  of  the  bursitis  to  break  through  into  the  joint. 
The  pain  usually  disappears  Ix'fore  the  subacute  or  chronic 
stage  is  reached,  unless  melon-seed  bodies  .should  devehip, 
as  frequently  bappeus  when  the  prepatellar  bursa  is  in- 
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In  otlier  retsjtects  this  bursa  givos  Ii-ss  troiilile 
tiiaii  iiiiy  of  tilt!  (ttiiers.  Wlicn  one  of  tlie  isoluted  l)in>« 
is  iiltackod  by  inHuimuHtioii,  the  fiymptonia  vary  soiuevrbul, 
aceunliiig  to  the  locsitiim.  In  case,  tur  instjinue,  of  a  pre- 
jmtollar  hygnmia  tho  (Hiadripeps,  after  ul>sorptioii  of  tht- 
elTusiuii,  may  show  no  appreeiable  evideucoa  of  atropliy, 
while  it  is,  as  a  riile,  noticeably  affected  by  a  hygroma 
mifler  the  tendon  IhjIow  the  patella. 

Treatment. — When  tlie  effusion  is  absorbed,  mas^a^ 
iind  eJiTtridty  should  \>f.  employed,  and  a  knec-iap  sliuuld 
bt'  ordt:r(d.      Exertion  is  likely  to  produee  a  relapse. 

Insurance  allowance,  from  20  Ji^  to  2")  J{.. 

In  one  caae  niider  ray  observation  the  patient,  a  carpenter,  foitv- 
eight  years  of  age,  suITercd  from  a  bareitis  under  the  betuls  uf  tlii;  fpn*. 
tiiwneiuiaa,  brought  on  by  twisting  the  knee,  in  JiLnuory,  IfiSW.  A 
tenae  eloatio  tomor  eoa[il  be  felt  nnder  the  hends  at  the  nitiailc;  the 
kDEe-jotnt  waa  nnolten  and  contained  an  effusion;  it  nasalso  «-n>k, 
and  1(8  mobility  waa  reatrietcd.  The  iiiu><e]rs  were  atrophinl  and  the 
leg  was  edenutUnis.  Tlie  pnticnt  vcaa  nniliT  trentnient  from  Anpist 
27,  ISflS,  before  whieh  ilute  lie  had  nol  olitnioed  medical  a(lvi<«  until 
Jnly  2^  im>.     Insurance  allowiince  nt  liisl,  a:tj  ft. 

Wounds  and  Scars  of  the  Knee. 

Wounds  of  the  knoc  are  met  with  in  carpenters  and 
iv(Hiil-i'liop]KT9,  a,'!  the  result  of  a  blow  fi-om  an  ax  or 
halt  lut ;  punctured  wounds  caused  by  a  siiarp  instrument, 
such  as  a  chisel,  are  likewise  seen.  As  such  woiinda  are 
likely  to  extend  decplv  into  the  tissues,  and  to  involve 
the  Iwne,  subsequently  forming  cicatricial  adhesions  with 
the  latter,  their  effect  on  the  functional  netion  of  the  joint 
bwomes  very  serious. 

The  process  of  healing  and  the  subsequent  effect  of  the 
sear  depend  largely  on  the  question  of  infection  of  (he 
■wound.  Punctured  wounds  which  directly  pierce  the 
capsule  of  the  joint  may  be  very  quickly  followed  bv  a 
suppurative  synovitis.  Even  simple  enntuaeil  Mroiiads 
may  lead  to  a  cellidilis,  and  sid>Heqiiently  to  ankvhwis, 
the  latter  depiending;  on  the  operal  ion-sea  re,  as  well  ns  on 
iiitra-artieular  adhesions.     E.\tensive  scars  situatejl  Q,vec 
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the  knee  or  cliisi!  to  it  limit  itw  action  to  a  very  oonsitler- 
able  (legrco.  Ah  a  rule,  the  patient  finds  it  easiest  t')  keep 
the  knee  Hlightly  flexed,  on  whatever  part  of  the  knee  the 
scar  is  situated.  Unless  the  knee  is  moved  with  siime 
cuntion,  the  scars  are  very  likely  to  break  open.  Tliia  is 
especially  the  case  when  the  scar  lieu  upon,  and  is  adher- 
ent to,  the  patella,  in  which  situation  it  is  likely  to  be 
injured  by  iinguardwi  or  frequently  re|)eated  niuvenients 
of  flexion,  while  sears  of  the  popliteal  region  may  be  torn 
open  by  movements  of  extension.  Similar  effects  are 
seen  when  the  scars  are  situated  at  the  side  of  the  Joint. 
In  addition  to  this  constant  danger  of  injury  to  the  scar, 
recovery  is  further  interfered  with  by  mon.  or  less  atropliy 
of  the  muM'lof', 

Treatment. — Gradually  to  stretch  the  scar-tissue,  and 
so  to  restore  the  mobility  of  the  joint,  is  the  aim  of  treat- 
ment, and  is  accomplished  by  means  of  warm  batlit^, 
warm  packs,  massage,  exercises,  and  galvinism.  In  some 
cases  only  a  certain  degree  of  improvement  can  be 
reached;  the  scars,  however,  ofU'n  become  gradually 
loosened  sjiontjnicously,  although  the  process  may  cover  a 
number  of  years. 

The  working  capacity  of  the  patient,  when  the  mobility 
of  the  joint  is  much  affected,  may  be  veiy  considerably 
rixhiced. 

Insurance  allowance  in  light  cases  25j^  ;  iu  severe 
cases  from  50;;^  to  60^.. 

Fundtireil  wound  of  the  left  knee  fiitoiprd  bg  suppuratim  inJUimmalioa 
and  ankylma*. 

A  carpenter's  apprentice,  seventeen  years  ot  age,  injured  his  left 
knee  with  a  chisel.  It  becutne  bwh lien  ami  inflamed,  and  Buppnration 
wt  in.  He  waa  trenled  in  the  hoBpitol  from  September  8,  181)4,  until 
.January  IS,  18!t5,  the  knee  having  been  npened  in  several  places.  He 
th«D  attended  my  clinic  nntil  Sep(einbi>r  24,  1895.  At  fiist  the  knee 
was  entirely  stiff,  and  was  set  at  an  ang:1c  ot  150  d^recs;  tvhen  the 
patient  n'as  dischaif^,  it  was  held  at  un  nn^clc  of  170  decrees,  and 
conld  be  flejted  to  125  degrees,  thus  alloninj^  of  a  flexion  of  45  de- 
Krees.  Tlie  knee  waa  tiiarked  with  doep  stars,  in  part  atlnched  to  the 
Ixiue;  the  uinacles  of  the  thij(h  were  greatly  alrojiliied,  the  eireumfer- 
encc  beinj;  diminished  five  or  six  centimeters,     losoisnce  allowsnoe. 
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45*.     At  the  time  o[  aii 
noWworthy  improvenient   i 

Anotbcr  case  of  injniy  ot  the  knee-joiiit,  caused  by  a  blow  from  ■ 

ox,  BDil  followed  by  sappuration,  conwraed  a  carpentfr,    Stty-tot 

years  of  nge,  who  wiM  treated  at  home  (mm  tile  duy  of  bis  an/iilent^ 
AnpiBt  30,  letlO,  nutil  September  22,  IBWI,  when  he  entered  the  bos- 
pitftl  (or  operation,  remaining  there  nntil  Januarj'  34,  IR9I.  ]\r 
attended  my  clinio  from  April  10,  1891,  until  October  23,  It'Hl.  Ttiv 
Bcare  on  the  knee  were  adherent  to  the  Imne,  and  flexion  na»  liniiMxl 
to  115  dq^rees,  the  knee  being  held  at  an  angle  of  190  degrees, 
muscles  were  atrophied  and  the  intieut  was  unable  la  kneel.  ~ 
ance  allowance,  4(>;%. 

dw  qf  retracled  eirofn'MS  oivr  the  pnleUn  and  on  the  outer  mrfaa 
the  knee-joint,  eautrd  bg  a  eoHtunion  and  mppuralin  ii\/UtMmab  _ 
Sequel,  tubetcnlar  arthritis  of  thu  knee;  deaUi  from  pnlmouary  tnbi 
oulmifl. 

A  workman,  twenty-aeven  years  of  age,  waa  stnick  on  the  left  k 

by  a  Btone,  on  November  23,  1891.   The  injury  was  followed  by  sw , 

ing,  iuflammation,  and  suppuration.    The  [lalient  entered  the  bn^it«l  ■ 
for  treatment;  skin  grafting  was  attempted,  but  wax  utwncceeaful. 
The  wounds  retinired  treatment  until  December  311,  1893.     Afterward 
there  woe  left  a  deep  scur  eititndtng  along  the  whole  outer  aide  of  the 
thigli,  down  to  the  knee.     The  sratr  over  the  patella  showed  sijois  uf 
in&mmation,  and  could  be  broken  open  when  the  knee  wm  flexed  to 
an  tuiffle  of  85  degrees.     The  lejj  waa  edemafaua  and  the  mu.'ulen  of 
the  thigh   were  greatly  atrophied.      Movements  ot   the  knc^juLnt 
caused  crepitation.     Su)ise(|Uentty,  the  piitient  wa."  able  lo  work  and 
to  mount  IsdderH,  and  received  full  pay.     Tlie  first  sign-s  of   lot 
tubeitmloeis  appeared  nt  the  end  of  181)6.  and  the  patient  suocumbc 
to  pulmonary  tuberculosis  at  the  end  of  1897. 


Dislocations  of  the  Knee-joint. 

(Sixteen  Cunefl  of  ICeduced    DiHlouition   Form  tlie  Baais  otlliii.l 

Disloctttions  of  the  kncp-joint  are  seldom  sei 
trenie  degree  of  violence  being  requiretl   fi)r  their  pet 
duction. 

The  juint  remains  swollen  for  a  long  time  after  redil^ 
tiun,  and,  in  addition,  we  find  tho  following  sympto 
fliibliixation  of  the  joint ;  loow>-jointednes8  or  more  or  1) 
complete  ankylosis ;  genu  valgnni  or  varum ;  crepitate 
on  movement ;  atrophy  of  the  whole  limb,  espet^ially  d 
the  qnadriceps ;  restricted  mobility ;  and  difficult;  ,' 
walking. 
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TreatmeDt. — StiffnosH  is  to  Iw  overcome  by  (ryiiiniistio 
exercises,  hy  matitiogc,  and  by  [MUisivc  movcmiiit.  In  oimc 
of  loose-join  ted  ness  tlie  patieut  should  be  au]>plied  with  a 
support! uf;  apparatus. 

The  working  capacity  is  diminished  in  proportion  to 
the  degree  of  stiffness,  of  flexion,  and  of  functional  disa- 
bility ;   the  insnrance  allowance  varies   from   33  J  %   to 

Forward  or  backward  dislocations  sometimes  cause  in- 
juries of  the  bkiod- vessels,  which  may  be  followed  by 
gangrene.     In  the  latter  case  ampntation  is  indicated. 

In  acBHeiif  rtmlfXJBtion  of  the  111!  l.H'  iiim  i.iil-.<I  l)y  tBlHiiR  from 
awBgon,  in  trhich  the  potient  m.i  iii,\-cight  years  of 

Bgt>,  the  i^mplonia  one.  year  ofK-i  H.      .  ■  I  in  the  lioBiiitat) 

were  afl  folldwsr  siihltixatinn  nf  ih.  i..ii.  -I'lhi  iln'  Ixmesof  the  leg 
were  displaced  backword  and  uui^iinlj;  n'siriiiid  mobility,  fle^xion 
bein^  liniitnl  lo  IK)  ilt^'ees  ;  a  hIjkIiIi  dt^i'etr  of  iteiia  vantui ;  looae- 
joint«vlnn«  ;  nTiisculnr  atrophy.  Iiisnrance  alluwanor,  33J$.  k  knee- 
aapport  wob  reoommended. 

Subluxation  of  the  Knee-|olnt. 

This  lesion  is  frequently  met  with,  as  a  direct  result 
of  injtiiy  or  as  a  consequence  of  an  angular  deformity 
after  fractures  in  the  vicinity  of  the  joint  or  of  a  re- 
duced din  local  ion.  It  is  often  ol>serve<l  as  a  sequel  to  a 
sprain.  As  »  rule,  we  find  the  internal  condyle  of  the  femar 
displaced  inwiird  or  tlic  tibia  sotnewbat  displaced  back- 
ward.    Other  forms  of  dis|ilacenieat  are  also  met  with. 

Internally,  the  knee-joint  iisnally  appearH  thickened,  while  the 
knee  is  slightly  flexed  and  is  dinvted  inward  (valgus);  le«B  frequently 
it  tH  dircirted  outward  (vanu).  Tlie  triiiscles  of  the  thigh  and  lee  ore 
atrophied,  and  the  knee-joint  ia  restricted  in  ita  movenienta,  which  are 

St  to  reinnin  painful  f[>r  a  loii^  time.   In  severe  cuaes  the  |^t  is  miK>h 
Kited  and  the  pntient  is  unable  to  kneel. 

The  treatment  is  symptomatic.  In  favorable  cases 
functional  [jowc^r  may  l>e  regained  in  fn)rn  six  to  eight 
weeks,  or  itven  soonei",  but  iu  otliers  a  long  course  of 
treatment  is  required.  If  the  symptoms  just  mentioned 
persist,  esjieciiilly  the  [tain,  an  insurance  allowance  of  from 
26 


DISEASES   CAUSED  BY  ACCIDEST3. 


In  liglit  cnses  from    15% 


33i%  to  50^  is  made. 
20%  is  sutEpicnt. 

Owf  o/  itabhiTnUim  nf  the  Irjl  haec-joiHt,  wM  inry  prolraeffil  n  ^ 

A  workman,  thirt.v-fight  ytura  irf  B(!;e.  in  Dnloadiiig  some  tmildni 
material,  on  Klay  lii,  1F<I)8,  fell  bockn-anl  rroin  tlic  wagon,   cuLel 
hie  Ictt  fijol  in  a  chain.     Hf  wae  taken  to  a  Iraapital,  when  for  ti 
weeks  be  was  tnntml  by  splints,  ixild  (wmpreawa,  and  ninsBOfte.     J 
attended  my  clinic  frotn  AngnBt  13,  1808,  nntU  Frbroary  17,  181 
The  left  kuw-joint  «118  ftxed  at  an  angle  ol  160  degrees  ;  it  was  swi 
len  and  tliiokcncd  on  tlie  inner  nide.     The  muscles  of  the  tlnich  in 
(Ijeatly  atrophied   (circumference  diuiininhed  four  cvntimctctv) ;   c 
tension  was  Jitnited  to  160  di^ees  and  flexion  to  flO  defcren*.     Mm  _ 
inent  was  very  painful,  and  tie  pstient  walked  with  fcreat  difficnllj 
leaning  on  a  cane.     \\'lien  discharged,   movement  was  con»()en~ 
improved;  there  was  no  pain  and  no  difficulty  in  watkin^c.    Iiuan 
allowance,  25%. 

Com  of  std^taalioii  of  ike  knee-joint  tcilk  ntplurr  of  Uc  inlmuil  lot 
tigimfttl. 

The  patient,  who  waa  a  workman,  turned  and  dialocaled  his  k 
in  stepping  on  a  stone,     ^lien  I  exaniintil  liim,  ou  November  11 
1891,  the  l»ones  of  the  joint  could  eawily  !«■  ilrnwn  aport  on  ' ' 
side  and  the  inuBolcs  of  the  thigh  were  i^L't'iitly  atrophied.   Tl 
wore  a  snpport.     Insurance  allowance,  45  % ;  later  on,  25  % . 

Another  ewe  eouocrned  a  nuwon's  apprentice,  eiglit«en  yet 
who  had  dislocated  the  right  knee  by  filing  from  a  scaBoIdinf;. 
knee  Hnhocquently  liecame  directed  inward  and  was  overexb 
IxMse-joinu^lnesB  was  a  marked  symptom,  and  was  due  to  the  r 
of  the  internal  lateral  ligament.  A  knee-support  and  numagi 
preacMibed.  Tlie  coume  of  treatment  in  my  clinic  extended  from  Fd 
niar>-  IB,  ISltl,  nntit  May  21,  18)il.  Insurance  allowance,  33^%, 
reduced  in  May,  1896.  to  30%,  as  the  patient  w-as  then  able  t 
at  full  pny.     Otherwise  bis  condition  remained  unclianged. 

Dislocation  and  Rupture  ol  the  Semilunar  Fibrocartllates. 

Those  accidetita  arc   niiooniiimii ;    they  sire  caused  1 
viuleiit  nitalioii  of  tlie  l'IkI  of  the  fi'miir  wlien  the  knee  i 

Remote  Symptoms. — Flexeil  position  uf  the  kne 
joint;  efl'ii^Ioii  in  tite  joint ;  sometimes  a  slight  local  ij 
of  tenipemttire  ;  snapping  movements,  accompnnied  1. 
puin  ;  inability  to  extend  the  knee  ;  and  rauficular  stroiA[ 
The  ap|iearances  iiuiy  s<j  elos^ly  resemble  tliose  prodtl^ 
by  the  presence  of  looee  oirlilages  in  the  joint  a 
8  tlifierential  diagnosis  almost  impossible. 
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Treatment. — ^This  cooeists  in  the  use  of  a  kiuf-Ciip  or 
a  BUpiH»rtiug  apparatus,  in  massage,  etc.  Insurance  allow- 
ance, from  25%  to  50%. 

Qwf  of  «(rom  of  Ihr  Irfl  knee-joint.  SeqaelB,  aneni^Bm  o(  the  popli- 
teal artery,  and  ^n^ne.     Amputation  ik  the  le^;. 

A  maaon,  torty-nine  yearaof  age,  slipped  with  his  left  toot  in  lifting 
a  carpenter'e  horse,  and  immediately  felt  a  violent  pain  in  the  knee. 

At  first  he  oontinned  work,  but  entered  the  hospital  three  weeks  later, 
where  he  remained  for  three  weeks.  An  operation  (doiibtleus  incision) 
was  performed:  jsangrene  set  in  and  ampatation  becanie  tieceHHory. 
Insurance  allowance,  75  ^. 

Dislocation  of  the  Patella. 

This  lesion  is  most  frequently  seen  in  the  forni  of  an 
outward  dislocation,  a  fact  which  is  easily  understood  if 
we  consider  the  anatomy  of  the  knee. 

Unless  reduced,  the  signs  of  displacement  remain  very 
evident ;  genu  valgum  is  also  found,  as  a  rule,  and  the 
muscles  of  the  limb,  especially  of  the  thigh  (quadriceps), 
are  atrophied.  The  mobility  of  the  knee  is  usually 
restricted,  but  in  some  cases  is  restored  in  the  course  of 
time. 

For  some  time  auliaequent  to  reduction  the  knee  remains 
swollen,  flexed,  and  in  a  position  of  valgus,  while  the 
muscles  regain  their  normal  condition  only  very  slowly. 
Recurrence  of  the  di.^location  is  quite  frequently  observed. 

Partial  disliMSitions  of  the  patella  are  often  met  with. 

The  treatment  is  symptomatic. 

Insurance  allowance,  from  25J^  to  SSJJ^,  or  more  in 
severe  cases. 

Fractures  of  the  Patella. 
(Thirty-two  Cases. ) 

Indirect  fractures  resulting  from  muscular  action  are  the 
usual  form  of  the  lesion ;  direct  fractures,  however,  are 
also  met  with.  The  accident  is  usually  oiused  by  siiddenly 
slipping  and  forcibly  flexing  the  knee,  while  at  the  .same 
time  the  body  is  thrown  backwanl ;  the  qimdiwps  is 
reflexly  contracted,  snapping  the  patella  in   two.     The 
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line  of  fmctiiri'  is  transverse.  Less  comraoiily,  the  eff* 
iif  the  cuDtructiou  nf  the  miiaele  is  manifestotl  in 
rupture  of  the  extensor  tendon  above  or  below  the  pnt«-Us 
Tlie  direct  form  of  fracture  is  produced  by  a  fill!  un  thi 
knee,  striking  agiiinst  the  edge  of  u  tkreebold,  for  in^tano^ 
or  by  a  blow  on  the  kni-e.  Tliese  fractun^s  arc  verj-  fi» 
queutly  coinniinuted.  The  best  results  ns  to  fiinctioDai 
power  are  obtained  l»y  wiring  the  fn^mentw. 

Sjnnptoms : 

(n)  When  Uie  fragments  arc  nnileil  hi/  gulure  mui  tha 
wound  has  complMy  healed. 

There  is  a  scar  on  the  anterior  surface  of  the  kiiet^ 
which  at  first  is  swollen  ;  atrophy  of  the  muscles  of  tha 
thigh,  especially  of  the  quadriceps;  secondary  atmphj-  of 
the  ninscles  of  the  1^  and  foot ;  restricted  mobility  of 
the  knee. 

In  cascH  of  simple  transverse  fracture  the  quadriceps 
may  Ix;  only  slightly  atrophied,  and  soon  recovers ;  after 
comininnted  fructures  I  have  found  the  almpliy  to  be 
much  more  marked,  which  may  have  been  iwirtly  due  to 
the  fact  tJiiit  splints  had  ]>een  applie<l  for  a  long  lime. 

Treatment. — Systematic  exercises,  etc.,  to  reetore 
bility  and  tti  overcome  atrophy. 

lusumnoc  allowance,  In  light  cases  20'^,  and  in  severft 
cases  33Jj5  at  first ;  when  impnivement  licgios  to  apfrear, 
the  rate  can  he  proportioualcly  •liniini:>li<'d. 

(i)  When  Jibrous  union  hnn  lukai  j/liin: 

The  fragments  are  separatwl,  in  some  cases  so  much  sa 
that  the  hand  can  lie  laid  between  them  when  the  knee  fa' 
flexe<l ;  the  muscles  of  the  whole  limb  arc  atrophied,  thft 
atrophy  l)eing  moat  pronounced  in  the  case  of  the  quadriv 
oeps;  loose-jointed ness,  inability  fully  to  extend  or  flex' 
the  knee  and  disturbances  of  gait  an>  alw)  manifested. 
When  he  puts  the  fotit  to  the  ground  in  walking,  tiieJ 
patient  usually  holds  the  knc^  HtiS*  and  away  from  that' 
Functional  jviwer  Ih  not  lost  nnlesa  t!i€t, 
lateral  li^tnente  are  ruptured.     A  bud  prognosis  ol 
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for  cases  complicated  by  rupture  of  the  lab?r»I  ligament^, 
or  for  those  iii  which  the  lower  fmgnieut  becoiiittB  weilged 
in  between  the  femur  and  tibia,  ami  unites  in  this  position. 
In  tlie  former  instance  the  j^iower  of  extension  is  lost, 
while  in  the  latter  the  knee  remains  perntaoently  stifiencd. 

Treatment. — If  the  fra(!;ments  are  widely  scparatodj 
and  if  looso-joiiitediiess  is  manjfeetfd,  the  patieat  il 
obliged  to  wear  a  jointeil  suppirt  at  first;  sul>seqtt€ntly, 
this  can  be  replaced  by  a  simple  knee-cap.  For  the  mus- 
cular atrophy  nothing  i»n  be  done.  The  usual  treatmetifc 
of  ankylosis — by  exercise,  massage,  electricity,  baths,  etc, 
is  to  be  employed. 

Insurance  allowance,  usually  from  33J^  to  50^. 

It  is  very  questionable  whether  we  are  justified  in 
regarding  the  atrophy  of  the  qiiadriceps  as  always  of 
reflex  origin,  connected  nith  morbid  processes  in  tite 
spinal  curd,  since  in  most  cases  the  condition  can  be  fully 
explained  on  mechanical  grounds  alone.  The  fact  tliut 
the  jioints  of  attachment  of  tlie  quadrice[»s,  more  particu- 
larly of  the  rectus,  are  approximated  by  the  upward  dis- 
placement of  the  upjier  fragment,  is  a  snfBcient  cause  for 
tlie  atrophy.  Secondarily,  it  is  tnie,  the  atrophy  ali 
volves  tlie  flexors,  the  muscles  of  the  butUx'ks,  leg,  aud 
foot,  and  in  certain  cases  it  may  be  projier  to  attribute  it 
to  disorder  of  the  central  ner\'ous  system.  As  a  rule^ 
however,  no  such  explanation  is  nccessur)'.  The  atropbjr 
persists  for  many  years.  If  the  lateral  liganicnts  remain 
intact,  the  muscles  sometimes  recover  to  a  lai^  extent 
even  though  the  fragments  are  widely  separated.  lo' 
other  eases  the  atrophy  gradually  increases. 

Cue  of  tnrfiMr*  Iratmenie fraclare of  tht  Irfl paUUa.  fiillowtdln 
f»iu4iimal dimlnlils.    (Fig.  71,  p.  405.) 

A  workman,  twanty-nix  yvan  ot  a^e,  when  CBiryin^  a  carpenter'Mi 
horae,  no  January  28,  1803,  alippHl  and  fell  over  backward.  He  mM 
treated  in  the  hoepiUl  luid  sabtiequnitly  in  the  diitiidi.'nry.  When  Z. 
examinol  him  on  .\.pril  22,  IB93,  I  fonu'd  th«  fmtnnents  srparaled  to> 
Ihe  decree  hIiowq  in  the  acoonipanTing  illustration.  Tlie  patient  wa«. 
unable  to  lilt  Ui«  l«g  except  nitfa  much  exertion,  and  it  dragged 
walking.    Ext«iuion  and  flexion  of  the  knte-joint  were  almoM  ~ 
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peiided.  and  the  whole  limli  wm  atrDphietl.  The  ciroumfereiice  4 
tbe  luiaille  ot  the  thigh  woh  iliuiiniHhed  (i  cm.,  that  of  the  kiirejl 
om.,  and  that  of  the  ctM  nearly  2  om.  The  ]»(ient  was  obliged  C 
wear  a  supporting  apparatus.  At  the  time  ti  nnother  examiiwUiHi,  L 
November,  li^tHi,  1  found  the  atrophy  still  more  itdvanoeo;  the  dtvnnf 
ferenop  at  the  level  ol  the  iliutemoral  oreoae  was  diminished  8«a 
oF  the  middle  ul  the  thi^li  9  cm.,  and  the  knee  2  om. 

Insarnuce  allowance,  WJfc.     So  improvement  up  to  tile 

Our  of  indirfd  fniflare  of  ihe  paMla  aitined  by  mwicular  arliai 
oeeaiaiYn.  of  a  fall  from  a  iKafolding.    (Fig.  Vi,  p.  407.) 

A  wurkiuan,  twenty-aix  yeant  ot  age,  HiLitttined  a  fracture  ot  tlie  gi 
tel la  as  jiwt  stated.     Home  improvement  hua  {^radnally  taken  |-*- -    ■ 

the  counie  of  time,  siiide  the  lai^rsl  jiortions  of  the  exteoeur  kp) 

sis  remaineal  intact.  The  interval  betvvwn  the  tragiuenla  wlmite 
the  full  vtiilth  of  the  liand.  The  atrophy  ^mis  extreme  at  first,  tl 
ciroumferenoe  of  the  thigh  being  diminislicd  liJ  cm.  Al  tile  pn 
ent  time  thpre  in  only  a  slight  dillerem!i!  in  Ihe  muisuremeut  of  1] 
two  (adw.  The  patient  con  wolh  ven*  well  and  can  do  light  wm 
Insnranue allowance,  50J6;  later,  33i^. 

Que  of  direcl  fracture  of  like  right  palettn.    (  Fig.  73,  p.  409. ) 

A  mason,  thirty-eight  yems  of  age,  fell  from  a  scafTolding  i    .  __, 
13,  1R97,  striking  on  the  right  knee  and  left  hand.     An  cxtenstoii 
paratus  was  applied  for  seven  weeks  in  the  hospital.    The  patient 
sulwequently  trealcd  in  my  otinio  from  July  14,  1897,  until  June 
1896.     He  WHS  ft  tall,  stout  mnn  ;  the  ri^ht  knee  was  completely  ani 
loaed  and  greatly   swollen  ;  it  was  Sxe^I  at  an  angle  of  ITS  at 
and  the  mnsclea  were  greatly  Atrophied.   The  aooompaDying  dii«i^.._^_ 
was  taken  four  week  after  the  flrrM^  examination.     Tlie  lower  fmgtnetit 
was  firmly  died  between  the  tibia  and  the  femur.    When  diartuu^grd, 
the   knc»  could  be  actively  flexed  only  to  an  angle  of  120  degicea; 

there  tias  been  no  sul»e4)uent  improvement.    The  putient  has 

while  developed  a  severe  cose  ot  tuberculosis. 

Caae  of  rfirfrt  naaminutrd  frarlnre  of  the  riyhl  palillar.     (Fig. 
p.  410.) 

The  knee  was  put  up  in  phistcr  for  foiirtei'n  anil  a  ludf 
the  patient  was  then  allownl  t(>  walk.  He  was  treated  in  my  olinio 
from  January  13,  ^BSS,  until  March  19,  Irm.  The  knee-joint  was 
swollen,  an<l  the  outline  of  the  patf  Ha  was  indistinct.  On  palpation 
the  patella  felt  somewhat  uneven.  Flexion  was  limited  to  an  angle  of 
125  degrees. 

At  the  time  ot  his  discliarge  flexion  wan  increased  to  an  angle' 
85  defcreea,  and  there  wits  no  difBcultv  in  walking.  Tlie  shape  m 
displacement  of  the  patella  are  clearly  iihown  in  the  skiogt^Ii, 
whioh  the  line  ot  traoturo  am  also  be  easily  traced. 
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TVBKRCULOfUS  OF  THE  KSEK. 


Fractures  of  the  Kne«-]oint. 

(Foortf*n  Caaes  Involving  tlie  Femnr  or  Tihia.) 

The  lesion  may  eonsi.-it  of  a  fracture  of  the  artioulnr 
ejctremity  of  the  femur,  of  the  tihia,  i)r  of  both.  The 
knee  is  nsuall;  left  weak,  ankylosed,  ami  fixed  in  exten- 
sion or  flexion.  The  miieclea  connected  with  the  joint 
undergo  alrophy. 

The  disadvantage  of  a  stiff  knee  to  a  workman  is 
usually  greater  when  the  knee  is  extended  than  when 
moderately  flexed — say,  at  an  angle  of  from  145  to  155 
degrees.  Lameness  in  the  latter  case  can  bo  obviated  by 
wearing  a  raised  shoe,  and  tlie  patient  may  thun  be  able  to 
mount  and  ascend  n  ladder  with  u  loail  on  his  shoulder. 
He  is  alao  better  able  to  put  on  and  take  oH'  his  trousers, 
to  Innrd  horse-cars,  omnibusses,  etc.,  than  if  the  leg  were 
fixed  in  extension. 

The  prognosis  is  more  favorable  as  to  functional  power 
if  only  partial  ankylosis  exists,  or  if  the  fixation  is  due  to 
a  contracture  which  still  permits  of  some  movement  of 
the  joint.  Wlien  the  stiffness  is  due  to  resection,  the 
insuranoe  allowance  is  usually  rated  liigher  than  other- 
wise, l)ecause  of  the  additioual  shortness  of  the  limb. 

Insurance  allowance,  when  the  knee  is  fully  extended, 
from  bOfo  to  60  ^  j  when  flexed  at  an  anjile  of  about 
160  degrees,  from  2.")^  to  33J5^  ;  when  greatly  flexed, 
necessitating  the  wearing  of  a  woixlen  leg,  fmm  70^4  to 
80%.  The  rate  is  considerably  affected  by  the  ability  or 
inability  of  the  patient  to  kneel. 


Tuberculosis  of  the  Knee-Joint. 

Traumatism,  when   it  affects  a  tuberculous  individual, 
not  infrequently  acta  as  the  exciting  cause  of  tubcrc^i 
inflamumtion   of   the   knee-joint.       The   injury   : 
slight  or  serious,  such   as  a  contusion,  a  sprain,] 
ture,  etc.     It  taa-y  be  possible  to  prevent  tjw  \ 
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vdopnit^nt  of  the  (HatsiiDe  if  tlic  putit^nt  ii'  [ilaeec]  iiutie 
treatment  tmrnediuttily  after  the  nccideiil,  but  if  tlit?  syno 
vitis  once  guins  headway,  it  leads  to  (he  duvclitjmieiit  o£ 
an  obstinate  aud  destructive  inflamniator}'  process,  wliid 
may  progress  indefinitely,  doing  irreparable  dmniige  1 
the  joint.  Resection  is  often  indicated.  Sometimes  ill 
pus  works  its  way  to  the  surface  and  the  inflaniiiiator 
process  comes  to  an  end,  leaving  the  joint  stiff  ; 
dffornie<l  and  marred  by  scars. 

Symptoms, — Insidious  onset  and  development  of  the 
inSummation ;  swelling  of  the  knee,  marked  by  tenaioi 
and  absence  of  eSiision  ;  gradual  change  of  shape  of  thi 
part ;  fever,  ati-ophy,  etc. 

Insurance  allowance  during  the  acute  or  subucute  stag^ 
100^. 


When  the  knee-joint  is  severely  contused  or  crushed  it 
niny  become  the  seat  of  a  chronic  inflammation  (arthritic 
deformans),  especially  if  the  afteeted  individual  is  subjee^ 
to  frequent  attacks  of  rjieumatism.  The  functional  powei 
of  the  joint  is  couaiderably  diminished,  and  tlie  patient  u 
frequently  obliged  to  stop  work  on  account  of  pain  in  tin 
joint,  especially  when  the  weather  is  changeable.  Th( 
knee-joint  !>ecomes  greatly  enlarged  and  deformed  ;  it  ii 
completely  or  partly  ankylosed,  and,  as  a  nile,  is  flexed, 
aud  partly  dislocated. 

It  may  be  many  years  before  tlie  patient  is  completely 
inca])acitated  for  self-support. 

Insurance  allowance,  according  to  the  severity  of  tbo 
case,  3;1J  ^,  or  more. 

Cane  oflraunuitiirarthTithdefoTmang  inro/riiip  Ihr  Imr. 

A  wiiniBn  forty-live  ,vearH  oF  age  sn!itiiiiir<l  in  Iiit  tivcntirth  yeAr^ 
u  fraclmre  ot  Uic  led  til)iii  juat  tH-low  tlie  kntrp.  She  imib  iiuiUt  txB»t- 
nii'tit  fur  fight  niontlis,  aflrrwanl  rcMiiiniiiigHork  in  a  Victory.  In 
ai^inpntt-  of  n'liented  oontunions  receii ed  during  siitmi|iieiil  ytuir 
left  knee  gradually  became  more  und  uioiv  hhuIIlu  mi<1  iniBHiiapea, 
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WheD  I  cxuinined  her,  on  March  3,  \H'.*H,  I  loaad  the  knee  greAlly 
defuriiieil ;  it  wus  much  enlurgetl.  flexed,  aaU  in  a  poeitiiin  oF  variia; 
it  was  almost  completely  luikj'loHed  nnd  wna  very  pniiitul.  Tile 
iiiu<vteH  were  atmphii^  and  the  ]iart  was  cold.  The  patient  com- 
plained of  Hevere  iiain.     Insmsitce  allowaiiue,  5(1$. 


5.  INJURtES  AND  TRAUMATIC  DISEASES  OP  THE  LEO. 
Injuries  Due  to  Contusion. 
(156  Qiiwa,  Including  Wounds. ) 

Slight  contusions  of  tlic  tibia  are  usually  fi>lliiwe<l  by 
rapid  and  perfect  rpcovery.  Even  in  case  of  extensive 
blood  ex trav actions,  which,  on  account  of  the  vascuUrity 
of  the  part,  are  frequent,  the  injury,  if  properly  treated, 
does  not  lead  to  subsequent  functional  disability. 

The  periosteitis  caused  by  contusions  acklom  gives  rise 
to  much,  if  to  any,  pain,  and  does  not,  as  a  rule,  prevent 
the  patient  from  working.  If,  on  the  other  hand,  the  ■ 
periostcitis  appears  in  connection  with  a  fontused  wound, 
which  suHseqiiently  becomes  infected,  the  conseiiuences 
may  be  verj-  serious. 

A  worknuiQ,  thirty-five  years  of  ofifi,  gnuKd  his  right  shin  io  using 
B  heavy  bttiuiner,  causing  a  alight  abrasion  of  the  akin.  A  siippiinitive 
periosteitiH  developed  ;  the  wound  oontinned  to  digohar^ce  for  a 
year,  when  it  finally  healed,  leaving  a  broad,  shining  scar,  adherent 
ft)  the  bone  ami  excet-diiigly  »t»aUive.  Ttw  slightest  touch,  even  of 
the  smTDuiiding  skin,  would  cause  violent  oontniotions,  And  very 
intense  and  long-continued  tetttnio  spasms  ooulil  be  produced  by 
testing  tlie  patellar  reileic.  The  knee  was  weak  and  vras  fixed  in 
flexion;  the  pntient  wiilki-d  with  difficulty,  leaning  on  two  canes, 
laiuranceallowiiuce,  lilO%, 

Contusions  of  the  Calf. 
These  usually  ran  a  favorabln  course,  absorption  of 
the  hemorrhagic  extmvasation  beiiifr  quickly  promoted  by 
appropriate  treatment — rest,  compresses,  etc.  The  same 
may  be  said  of  contusions  affecting  the  tendo  AchilliH. 
The  pntgnosis  becomes  more  serious,  however,  when  the 
leg  is  cruslied  under  heavy  objects,  such  as  beams,  stone 
slabs,  iron  rails,  etc.j  or  when  the  individual  is  caught  in 
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a  caviiifi-iii  or  liS  run  over.  Such  accidents  are  likely  1 
muse  (.'xk'nsive  wonii(l»,  simple  or  ooDipoutitl  fractures, 
ruptures  of  muscles  ami  tendons,  auti  lacerations  of  the 
fascise.  When  fractures  are  preiient,  the  usefuliicsB  of  the 
part  is  usually  i)eriimneiitly  inipnired  ;  otherwise,  if  proper- 
ly treated,  no  permanent  fnnelinnal  disability  need  follow. 
The  course  of  treatment,  liowever,  is  apt  t*)  l)e  protmcted. 
Although  in  simple  coses  of  crusliing  of  the  leg  i 
favorable  result  may  usually  be  expected,  the  outlo(^ 
becomes  very  different  when  the  leg  is  tlic  seat  of  sou 
morbid  process.  Quite  ajmrt  from  the  disproportional 
effects  of  slight  injuries  in  the  presence  of  a  constitt 
tioual  disease,  such  as  locomotor  ataxia, — when  sim{^ 
contusions,  for  instance,  may  cau*e  a  fracture, — wliol 
the  1<^  is  affected  hy  vari<!ose  veins  or  cicatrized  vari 
cose  ulcers  it  needs  only  the  irritation  consequent  upoj 

a  contusion  or  slight  abrasion   to   excite  an   inflammaa 

tion  leading  to  the  develo|tment  of  new  ulcers  or  to  tbe 
reopening  of  old  ones.     The  ulcers  may  become  aa  large 
as  the  palm  of  the  hand,  and  unless  the  priK-css  is  brought 
to  a  termination,  may  be  followed  in  the  course  of  time 
by  swelling  and  inflammation  of  the  whole  leg  (elephan- 
tiasis cruris  traumatica).  When  the  inllamination  is  severe, 
the  patient  should  remain  in  bc<l,  with  the  leg  elevated^ 
and  the  tvonnd  should  be  kept  scrupulously  clean,     A 
2^  to  4%  solution  of  acetate  of  aluminiitm  is  sometimes 
remarkably  efficacious.     If  there  is  no  marked  inflammsr- 
tory  reaction  in  tbe  surrounding  tissue,  and  it  is  only-^p 
question  of  cicatrization  of  the  ulwrs,  it  is  advisable  f 
many  cases  to  use  a  pre|«ired  ainc  ban<lage,  which  enab|| 
the  patient  to  continue  work  and  may  not  need  reneV) 
for  a  week  or  two.     These  7.ioc  bandages  are  certainly  q 
great   service   to   working-men    suffering   frt)m   vartooj 
tdcers.     If  such  a  man  were  to  be  sent  to  the  hospitd 
every  time  a  healed  ulcer  sliould  lireak  down  afresh,  he 
and    his   family  would   be  nihieed  to   starvation.     The 
bandages  are  highly  valued  by  both  doctors  and  patii 
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many  workmen  treat  tlienisciveH,  intleed,  on  the  same 
principle,  althougli  impcrfcctlv.  bv  using  uintmcnte  and 
bandages,  and  iMTtbrui  the  siiine  tawks,  year  in,  year  out,  as 
their  healtliy  conirmlvs,  allhciiigh  the  ulcers  remain  upen 
and  suppurating.  W'u  .should,  however,  iut^ist  on  seeing  a 
patient  at  least  o\\<^  or  twice  a  week,  changing  the  bandage 
is  soon  as  it  is  soiled  tlimugh  by  secretion.  The  patient 
must  be  impressed  with  the  necessity  of  going  at  once  to 
the  physician  wlien  this  occurs.  As  the  traumatism 
ig  usually  responsible,  at  the  moat,  for  no  more  than  a  new 
outbreak  of  tlie  old  trouble,  20^  is  ordinarily  a  sufBdent 
insurance  allowance  when  the  itatient  is  able  to  work,  with 
due  consideration  for  the  like]iho<xl  of  recurrences. 

In  respect  to  wounds  of  the  leg,  incised  wounds  are 
among  the  most  important.  They  are  sieen  in  carpenters 
and  others  whose  ivork  exposes  them  to  accidents  with 
hatchets  or  axes,  or  in  farm-hands  who  himdle  scythes. 
They  heal,  as  a  rule,  without  difficulty,  and  ihe  scars  give 
no  trouble,  unless  by  reason  of  deep  attachments.  The 
results  are,  of  course,  serious  when  tendons,  vessels,  op 
nerves  are  involved  in  the  cut.  Infected  wounds  of  the 
leg,  which  in  heating  form  cicatricial  adhesions  with  the 
bone,  arc  characterized  by  extreme  sensitiveness,  which 
in  9ome  cases  rather  increases  than  diminishes  after  the 
scar  is  fully  formed. 

The  wounds  of  the  back  of  the  leg,  with  which  we  have 
to  deal,  are  usually  caused  by  a  scytlie,  and  involve  either 
tlie  calf  or  the  tendo  Achillia,  Wounds  of  the  calf 
usually  heal  without  further  difficidty.  Healing,  when 
the  tendo  Achlllis  is  severed,  is  a  slower  process,  bnt 
is  likely  to  terminate  favorably.  Unless  primary  union 
takes  place,  a  cicatricial  contracture  of  the  tendon  is 
likely  to  be  developed,  causing  flexion  of  the  knee  and 
talipes  e<]uinus.  'The  action  of  the  ankle-joint  is  restricted 
and  cramps  of  the  muscles  of  the  cjilf  are  frequently 
observed.  These  unfavorable  results  can  lie  entirely 
overcome,  however,  by  massage,  baths,  and  electricity. 
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Catt  of  dinmon  «/  the  (miJo  Arhilltt,  fellmml  bg  cieairicia 
and  rrlalirrig  tligkl  fmirUimat  dimhUitg. 

A  worknuiD,  tort^-6ve  years  nt  t^.  cot  tbe  back  of  hin  It^  « 
brewl-knife,  oonipletelf  sevainf;  tbe  teudo  Arhillis.  on  Jnm^  2S,  I' 
He  was  treated  in  tbe  bonpital,  where  the  tenHon  wan  mitnmt;  4 
woDiid,  however,  litaled  verj   slowly.     It  was  still   opra  when  1 
lOtiMit  eaine  nnder  my  care,  on  October  211.  1«97.     After  hnslini 
Ml  a  firmly  adherent  acar,  exlemling  to  the  internal  maJIeoluf 
knee  traa  slightly  flexed,  and   there  uaa  a  alight  lendrncy   . 
talitiPS  etininiis.     The  niucle!  of  (he  calf  were  ulrophiH]  unil  wcit 
ject  tn  crampn.     Tlie  mnliility  of  the  uikle  and  torn  veaa  some 
rwtrioted,  tuid  there  wsit  a  feeling  of  nnnihntvtt  in  thv  he<el  »tui  the  « 
of  tbe  toot.     The  putieat  mode  oousidcrable  improvemcnL    T 
alton-ance,  90^. 

Burns  and  Scalds  of  the  Leg. 

In  severe  cases  hciiling  is  vpiy  ]initr:n't(Hl,  and  when  i 
finally  takes  plat-e  |>alii!uts  find  it  vcrv  diniciilt  to  walk  q 
to  hear  their  wei^it  on  the  aflWtrtl  leg  fur  a  Utag  Hm 
At  first  they  are  obltgetl  to  use  criitches,  ami  Hlways  arm 
plaiu  iif  a  feeling  of  great  iDseciiniy  in  the  \og,  which  i 
only  sh)wly  anil  gradually  overcome.  The  sfara  in  son 
cases  present  zHnes  of  extreme  hyperesthesia,  while  t 
other  cases  analgesiii  is  manifested. 

Subcutaneous  ruptm-es  of  the  muBolee  of  the  calf  o 
in  the  lower  part  of  tlieir  eourse,  usually  as  the  result  o 
reflex  contraction  of  the  muscles,  following  a  fall  or  i 
leap,  litniling  on  the  feet.  Occasionally,  only  the  ]x)sttri(rt 
extremity  of  llic  os  calcis  is  torn  off;  less  fn-tiiicntly,  th( 
nmseles  give  way  where  they  merge  into  tlie  tendd 
Achillis,  and  in  rare  cases  the  extremity  of  llio  os  catoi 
turn  off  and  the  tendo  Achillis  is  rnptiirc<1  at  the  t 
time.  The  subject  will  Ije  referreti  to  again  under  Frs 
turesof  theOsCalcis. 

(iwc  of  iieald  of  both  Irgg  and  fiii  folloKrd  iy  wry  pmlraetrd  n 
A  pointer,  thirty-thrtm  years  of  ajfe,  fell  from  n  nHiftolding  into'3 
Iniler  ^ltl  of  iMiiliti);  waU^r  on  Jnnc  4,  18^,  HUflttiininu  Ihc  tOref;!^ 
injuries.     He  was  tnnlMl  in  the  licifpilul  until  »epteiiiber  30,  Itm. 
rxumiui^l  him  at  hin  home  on  ftcpWmlwr  23,  1S81>,     He  was  utb" 
Riutlile  tn  walk,  or  even  lo  irttHid,    AlKnit  three  moiiMis  later  he  b 
tti  wftik  «'ith  two  rnitphra.     Both  ankles  were  encircled  by  m 
sapprfioiitl  Mean;  botli  le^  more  pfu-tioulwly  the  ri^il,  i — 
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wi<te  bacilv  E^irml.  The  mosclea  were  nliglitly  atrophied  anil  the 
te III piniit  lilt-  of  the  skin  waa  lowered.  The  siarB  were  exlreniely 
HciiHiti\'e  anil  thf  ttjcH  appeared  strikingly  weak.  The  patient  was 
iiischnrj,iHl  nn  Ajiril  'il,  18S)1,  with  an  inaumnce  allowance  ol  33 J  ji. 
Oil  I  ii'tiilHT  1-1,  IMfMi,  he  apiieared  for  examination,  complaining  of 
feclhiji  «iii>M.',  rln-ri-  were  lihrillaiy  and  etoiiic  contractions  of  the 
niii™-!'.- "f  l"ith  |i-;;s;  tlii- patellar  reflexes  were  extremely  exHggerat*d 
iiiiil  iiiikli-l'iiiiiMiiiilil  iw  obtained  iin  l>olli  aides.  The  patient  walked 
\i-v\  ivui1iiiip:-U  iiml  -li>vilv,  and  swaged  when  hifl  eves  were  cloeed. 
Thin'  Mils  iniiiil,ii.-is  or  the  soles  of  both  feet.  Tbe  mnsclea  were 
not  iiin.nliucL     l^iils.',  IIXI;  iiTP(;ular. 

!e  allowance  was  raised  Ic  5()^. 


Fractures  of  the  f-eg. 

(190  Cases.) 

Fractures  of  the  Upper  End  of  the  Tibia.— The 
typical  fracture  in  this  sitiiatiun  is  tint'  t(i  c(inipre.=fiion  of 
the  bono  in  it^  long  axis,  as  a  ret-wit  of  siioli  aiicidt'iits  as 
falling  s([iiarely  on  the  feet  from  a  height,  jiimping  from 
a  bii'vclc,  etc, 

WhpLi  iho  injtirv  \^  slifrht.  tlie  til.ia  is  oiilv  fissures!  ;  in 
Pfv<T,-  casi-i  Iho  ii|".|>Mr  fiiil  iif  tJic-  Ix.iir  is  <lVivM  inon^  or 
IvsK  iuio  ihr  .-halt,  .>f  \U,-  LipiHT  (irlirnlar  siirflic,.-  i>  Hat- 
tciiod  ami  liroadciieJ,  or  tliL'  cH'vet  uf  thu  viuleiici!  iiuiy  be 
still  difft'wntly  nmiiitested — by  a  coucave  depi'eegion  in 
tiie  head  of  the  tibia  eorreaponding  to  the  convexity  of 
one  of  the  condyles  of  the  femur  which  was  forced  into  it. 
Tlie  fihtda  is  always  involved  in  cases  of  severe  com- 
pression. 

As  these  fractures  involve  the  joint,  they  may  be 
further  complicated  by  injuries  of  the  semilunar  fibro- 
caitilages,  which  are  sometimes  thrown  out  of  [K)sitiou, 
and  ptrhapB  also  by  a  fracture  of  the  spinous  process  of 
the  tibia.  Symptoms  of  inflammation  of  the  knee-joint 
are  always  present  at  first. 

Sytnptoms  subsequent  to  consolidation :  Tlie  leg  is 
shortened  ;  the  knee  is  thickened  and  enlarged  ;  the  head 
of  the  tibia  presents  an  increased  circnmference  and  a  de- 
formity which  remains  after  tlie  swelling  subsides ;  the 
joint  is  in  a  position  of  subluxation,  with  varus  or  per- 
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ATE  33. 

of  the  Left  Tibia  and  HcA 
m  a  Scaffolding;,  Landing  « 

I ,  ,ii-N  'it  :tiii\  Bimtainwl  the  foregoing  ii 
-  iti'iHvii  in  tlip  hoKiiitol  forclfven  ' 
iii-^litiitc   Tor  niechatiiml   treiitnient  " 

,     ! .     Ill  [ii  lUlPiiii  my  clinie  on  Febninrj-  an,  1 j 

■„,^^  iUiEsimtKni  was  niade  shortly  befort  hie  difW^haigr. 
(iiatiiiotiy  sliortened,  the  knee-joint  is  tliicktopd  and 
ontivtinl.  Uicrc  ia  a  nliiiht  d^jee  iif  ^nu  vanim,  tli« 
swollen,  and  the  tbigli  is  atrophiiHi.  Tlie  skia^np'' 
the  fracture  very  clearly. 
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;  (he  whole  leg  showH  signs  of  utroph^  ; 
:  jiiirtly  or  completely  ankjlosed  ;   if  ni< 
jRirnitted,    it   is   accompaniL>d    by    crepitation. 
«^i^ter  symptoms  are  lameness,  piiin,  secondary  displace- 
ments of  llie  liip  and  auklc,  and,  frcipiently,  an   inability 
to  kne«'- 

Treatment. — The  knee  is  to  l)c  mobilize<l  by  exi 

and  miissiijic  ;  a  boot  with  ruii^ed  sole  in  sometimes  to 

pgeeomm ended.     A  very   long  course  of  treatment   is 

|Hind   in   unfavorable   eases,   the   symptoms   previoi 

]  being  ver\'  i>ersistcnt.     Insurance  allowance,  fi 

Fractures  of  the  Leg  Near  the  Knee. — The  cons 
>  qaences  of  these  fracture-  iin-  iii.-tiiifesled  Iwith  by  dii 
nhcemenl  and  loss  of  fiimtional  ]iimer  of  the  knee-joiol 
We  find  the  leg  shorleniHl  and  the  knee-joint  Ultoken*  " 
M  is  also  the  head  of  the  fibula,  if  this  was  involved 
Ifae  fraelun%  Tliere  is  genu  valgum  or  varum,  i 
inUSeU«  are  atmphied,  the  mobility  of  the  knee-j(HJ 
is  restricted,  and  there  is.  difficulty  in  walking. 

Correspt>nding  weondarj-  displacements  are  manife 
"n  both  th«  hi|i-joint  and  the  ankle-joint. 

Separation  of  Ihe  tuhei-cle  of  the  tibia  causec)  by 

'  cular  action  \s  never  more  llian  a  ]iartial  ^^ejmration, 

to  rarely  met  with  in  adults.    The  lesion  is  usiuUy 
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PLATE  33. 

Cose  of  Compresslon-fniclure  of  the  Left  Tibia  and  I 
of  the  Fibula,  Due  to  Fsllins  from  a  Scaffolding,  Landins  f 
the  Feet.     (S"-  t"i«-  ~^.  !>■  H") 

A  inaaon,  lliirtj-eight  jture  (if  agr,  snstaincd  the  forr^iinf;  injnl 
on  Jnnc  11,  1)^.  Ht  was  treated  in  the  hospital  for  dcvrr  ~ 
MKl  suhenjucDtly  in  on  "  iniitimte  fnc  tiift^lianical  ircntniv 
thirteen  weekn.  He  b^ui  W  attend  m,v  clinic  on  Kehrnary  SM,  Ijj 
The  accompanying  illnMiution  was  niade  short!}'  Iwfore  hU  diachaiicii. 
The  left  leg  is  dtiiUnctly  shortened,  the  knee-joint  is,  thickenMl  and 
slightly  rolled  oulirard,  t^ere  in  a  nliifht  de^cree  of  genu  i-oniiii,  thr 
1^  is  suroewlutt  swollen,  and  the  thi^ch  is  atniphi»l  Tlte  skia^^mpli 
(Fig.  75,  p.  419)  showB  the  tmctnre  wry  clearly. 
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liaps  valgus ;  tlie  whole  leg  shows  signs  of  Mtrophjr 
kuee-joint  is  partly  or  completeiv  aiikyloswl ;  if  io< 
incnt  is  pennittctl,  it  is  accoiii{Hinied  by  crepitation. 
Further  Hymptoms  are  lameiies-s,  pain,  secoiitlarj-  tiispla*-*- 
mt'oLs  of  the  hip  and  ankle,  antl,  freqiicnlly,  an  inability 
t"  kneel. 

Treatment, — The  knee  is  to  be  mubilir^  by  exei 
and  niiLssa^  i  a  Ixxit  with  raiiH'd  sole  is  sonietimfs  to 
recomnianJr(l,     A  very   long  ooiirse  of  treatmi-iit 
quired   in    nn favorable   eases,   the   ffi-niptoms   previoi 
named  biiiig  venr'  jioreistent.     losuninee  allowance,  fr 
2b  %  to  50^. 

Fractures  of  the  Leg  Near  the  Knee. — The  com 

qnencvs  of  the.-ic  fnu-tiues  nre  niiiiiifestcd  Imlli  by  dii_ 
placement  and  hvss  of  fnnctionul  p'WiT  of  the  knee-joint. 
We  find  the  leg  slmrtened  and  tht-  knee-joint  Ihiekened, 
as  is  also  llic  head  of  the  filmla,  if  tlib  was  involveil  in 
the  fructiire.  There  is  genu  valgum  or  vanini,  the 
muscles  are  atnipliied,  the  mobility  of  the  kiKe-jmnt! 
is  restricted,  and  there  is  diffieulty  in  walking. 

Corresponding  seeondarv'  displaeentents  are  manifc 
in  both  tlte  lii[)-joint  and  the  ankle-joint. 

Separation  of  the  tnlwivle  of  the  tibia  ennsed  by  i 
cular  action  i.s  never  more  than  a  jmrtial  separation, 
1  adultB.     The  lesion 
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PLATE  34. 

Case  of  Genu  Valgum  Pollowlne  a  Fracture  of  the 
Just  Below  the  Knee.     (See  Fig.  TO.  p.  4t>t. ) 

A  workmiiu,  twcnt.v-wven  years  of  a(!P,  wns  itiinml  »s  jtiM  bi 
on  Fi'linuiry  I,  lAliH,  liy  a  pail  falling  against  Qiv  oiil^r  iiide  uf  hts  h 
lef!.  The  putiinit  \Mi!t  treated  at  hmrie  in  tlic  country;  spltntf  Kn 
Bliplieil  for  out  iln.i ,  ii  plnsti^r  coat  tx-ing  BDlntituInl  iin  thp  fotlowii 
dny.  KigliC  u(«kii  after  the  ncciik'iit  he  bcgnn  Ui  viiilk  with  the  lud 
B  crutfh  aiid  a  cune.  He  wae  trtwlwl  in  my  bospibil  from  M«y  U 
until  Angniit  li^,  1K»4.  The  (oroi  of  tlii'  fracture  is  shuvn  in  th 
ocooni ponying  iikiugrapli.  In  the  colnred  ptiite  we  can  ara*  Un 
and  atTO]diy  of  tlie  lifi.  the  atrophy  of  the  tbigh,  thp  renooB 
tiim  of  the  leg  nnfl  f<H>i.  and  tlir  getiu  valgum. 

In-iiirance  alioiiniici'.  •ii'\%. 

The  funoliomil  {hivmt  of  thi>  knee  wha  mi u plot-'' I J'  rectored  by  tba 
trmtment.     The  sIciiiKTaph   (Fig.  '8)   is  to  l>o  rrgitnjnl  as 


trivial  nature.  As  a  result  the  tiibc-rcle  is  found  tliicJc 
ened,  tlie  lig&mentum  jiatellie  ih  soiticwliiit  loosened,  and 
the  qiia<lri(wps  sliuw.s  tiigtis  oC  slight  ;iin>[iliy. 

Fractures  of  the  head  of  the  fibula  iiave  already  been 
referred  to;  tliev  iire  dinctly  juiKlueed  liv  kicks  or  falls, 
or  by  the  iraumati>ii]  imiiicntal  (n  a  nvviii^t-in,  or  oecur' 
indirectly  in  eini.H>.jin'iic'i>  ■.•{'  fiilliiiff  from  ii  height  and 
landing  on  the  fi?et,  iu  enuiniliuti  with  com pre&alon- frac- 
tures of  the  tibiii.  Sfnnetimes  the  lesioo  takt-s  tht-  furm 
of  a  Goraminuted  fracture,  Occ«.sionally  the  head  of  the 
fibula  U  l4)i'u  off  by  the  action  of  the  biceps.  Healing  is 
clmmutcrized  by  a  well-marked  growth  of  callus,  hy 
which  the  Inine  'm  h'ft  more  or  less  distinctly  thickened  ; 
the  biceps  iiudci^es  atrophy,  and  octflsioually  is  found 
extremely  tense  or  definitely  luiitracliil,  causing  outwjird 
rotation  of  the  leg  and  iiiilwni-.|  ■li,<|.l;ii-cineiit  of  the  head 
of  the  fibula.  Severe  cawi's  may  Ih'  ae<"niitani(<d  by  par- 
fllysia  of  the  perouetil  nerve,  due  in  it.s  iliivct  injury. 

The  knee-joint  i.-s  not  affi'clal  l>y  isolated  fractures  of 
the  head  of  the  tibula,  except  in  IJje  imnsnal  in.'itanct-s  in 
whieb  it  is  iu  communication  with  the  superior  tibiofibular 
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PLATE  S5, 

Atrophy  of  the  Left  Lower  Extremity  After  a  Fractnre  a 
the  Tibia,  Involving  the  Bony  Rjdge  Anterior  to  the  Infcrlr 
Tibiofibular  Articulation,  and  Contusion  of  the  Leg. 

Th*  subjwt  iif  tlie  aecimipun.vinn  illimtnitiou  won  a  niaxnit,  tl 
eiiilit  yvam  of  age,  nlin  was  injunil  on  May  I,  t>'!IT.  I)y  n  bcnm  ti 
ntniiiiHt  his  left  leff.     He  nan  ;il   l1i»1  tri'iiliil  at  lionuv  Hulncqurntly 

pnteritiiJ  a  hoepital,  whei*  hr  nrn^iiiiiil   fi"    il «i'i'ks.     Hi-  wa*  " 

jjutient  in  my  hiMpilal  from  I'p  'iinri  ■.'-.  until  .lunr'   H,  Iw.lH.  win 
he  wafldischarged  with  an  iiisiii.iiii.  .iII..v\.iil,-.  ••[:>')■,.     The  nirophy 

Histunt  lo  trealmeiit;  the  l<-iii(n.'uitiiic  oi  ilit  (ikii.  im-luilin^  the  «"1^, 
WNB  mliioed.     The  illiiHtnition  shnwii  tlic  ^eiienil  atinpliy  of  the  limW 
very  well;  the  affected  iiiu-clcs  iitolnded  thi'  uliireim  niediufi,  nrtoriiu 
qitadrii'i'pa  exti'nHi'r,  lihiiilisuiitimiB,  j^nntrijciieraiiis,  abilnutor  |xi1licii 
eK.     The  niuseleit  of  the  foiit  an-  cvidelitly  involved  ax  well;  evirn  Ih. 
left  heel  WHnialler  Hum  the  riKhl,  and  the  iniiiiwsion  (Fig.  771  <if  the" 
Bule  iiultottea  a  Hiinilnr  uomtitioti  of  the  aiiLvlrs  in  that  8itiiali(iii. 


joint,  when  it  is  likely  to  ^hxrv  tlic  iiitlttmination  uf  the 
latter. 

Dislocation  of  the  liwul  of  tlu'  fibula  is  verj'  rarely 
Been  as  a  .sepamte  lesion ;  it  usiinlly  occiirx  aa  »  serondary 
efl'ect  ill  wwcs  of  fnii-tiirc  of  tlic  tibia  iiccorapuniwl  by 
tnurked  displat^ment  of  the  fniKiiients.  Fracturt-s  of  the 
heati  of  the  fibula  arc  regularly  coni|jlicat(!d  by  parriiil 
dislucaliou,  due  to  the  action  of  the  biceps. 

In  one  oaw  of  forward  djalnraitjon  of  the  bnid  of  the  left  Rbnla 
whieh  rtuue  under  iiiy  ohf*r\TiHon  I  foiind  tlie  knee  flexed  an<l  the 
tendon  of  the  hin'ie  very  prominent,  while  the  niuwle  ilnelf  wax 
t«naely  contracted.  The  pemneal  nerve  was  very  sensitive,  anil  inove- 
menlof  tile,  ktiw  wan  i-endi-rrd  clifRpiilt;  then'  ww  Ulip«  vb1)cu>s  aiul. 
in  addition.  Blight  atroi^iy  of  the  niiiKcInt  of  the  tliijch. 

Tlie  abnormal  position  of  the  head  of  the  fihtilu  in 
caseH  of  dislwaition  iridtices  a  set-ondaiy  displacemi-iit  of 
the  external  malleohiii  and  the  foot,  frequently  reBcmbling 
the  disploueini-iit  dii<'  to  fr.icdiiT  nf  tlir  tuiiJh'oliie.  This 
eeeondar)'  efll-ct  on  thi:  inferior  tihinfibiiljir  joint  is  only 
elijthlly  ninrkcil,  if  at  nil,  iu  cases  of  ili^plaoenient  follow- 
ing fracture  of  the  head  of  the  fibula. 
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PLATE  36. 

Case  o(  Pseudo-arthrosls  o(  the  Left  Leg  FoItowln£  I 
Compound  Fracture. 

A  roofer,  twenty-four  yenre  of  age,  fi-ll  fniiii  a  roof  on 
1898,  BiwUiininic  a  coiupouod  fracture  nf  the  left  icg,  and,  in  additu 
11  oontnBJon  of  the  liimbttr  vertebnc  nnd  a  fractniv  iif  tlitr  nbm. 
spent  Hve  months  In  bed  In  h  hoHpitol, and  when  disi-htufiMt  at  thei 
of  that  limf.  the  fracttire  rtill  remained  nuuiiitwl.     The  point  of  tr 
fore  present!^  a  well-iuarlud  angular  defoniiit;.    He  vnteivd  my  h 
pital  on  January  H,  Hlffl.     At  the  ttin?  thf  atvampanying  illaabaf ' 
wad  niadp,  in  the  bvKinninK  of  Fvlimar}',  WS,  there  was  almntjr  a 
iinproveiiiriit  in  rmipect  to  unit,  an  a  nwolt  of  medicvnifwlianicnl  t~ 
nient  and  the  nne  nt  a  local  snp)i»rt.     Tilt?  pielnre  sliows  tlit^  mxr 
ilJHjilHoenient,  uhortening,  veiiiins  eni^estion,  and  atruph}',  aiK 
addition,  the  diminished  sixe  of  tlie  toot  and  the  talipes  vartn. 
ninlponition  of  Uw  foot  is  also  evidpnw'd  in  tAie  imprpMiioDs  ol  the  m 
I  Fig.  7«.)     The  temperature  of  the  wliole  extremity  was  rediic 
more  especially  below  the  point  of  fractnre.     Comriderable  improve- 
ment hBH  fiiiKie  taken  place.     Fif^re  1  b  of  tlie  plate  bIiowh  the  (war  «[ 
the  lei;  more  in  detail.     Insurance  allowanee,  when  djscliarttnl,  50^. 

Fractures  of  the  Leg  in  Its  Middle  Third  and 
Lower  Half. — Tlifse  fractuifs  art*  usually  diio  to  direct 
viuli'iKv,  iiiut  iirc  met  with  as  »  rtfiiilt  nf  many  (liff'croiit 
accidents.  Wheels  in  passing  over  the  leg  may  hreiik  it; 
it  mar  \>e  atniek  by  heavy  falling  objec'ts,  violently  com- 
pressed, or,  agnin,  may  be  fractured  by  a  fall  from  a 
height,  etc. 

All  varieties  of  the  lesion  are  seen,  from  a  simple  trans- 
verse  to  the  most  extensive  oomniinuted  frnetnre. 

The  symptoms  i^iibseqncnt  to  consolidation  are  as 
follows  : 

The  bone  is  thiekencd  at  the  point  of  fnictnre;  some- 
times the  leg,  from  the  knee  to  the  tips  of  the  toes,  is 
swollen  and  <-yantwed ;  it  is  shortened  and  the  fragments 
are  disphiced  forward,  backward,  or  to  the  sides;  the 
knee  and  |>elvis  are  lower  on  the  affected  side ;  the  musclis 
of  the  whole  extremity  are  atrophied  and  (here  is  diflieulty 
in  walking,  the  [uitient  being  ubligetl  to  use  erutrhefl  or  a 
cane  for  n  lime.  Compound  fnu-tiirt's  are  fiirthtT character- 
ized by  ecars  and  cicatricial  adhesions. 
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plete  Doo.'Mil  ilia  (inn  ot  the  tibula,  to  00%.  at  whiob  rnUr  it 
tinuFd.  The  mau  is  unable  to  nork  at  liig  tnule,  luiil  bus 
ooli-driver. 

time  of  eampounil  fradvrr  0/  Ihr  right  leg,  Seijuds:  marked 
ward  displwvmi'.Dt;  o  niniliTati'  dcjiree  of  genu  retim'atuni;  1 
functionul  diaabilily.     ( Fig,  HI.  p.  4aH,  and  "Fis-  Si.  p.  A2S. ) 

A  polidier,  sixt.v-tliri'i-  yimrx  at  nut.  IA\  frutii  a  untflolditig  alMwt 
six  leet  hiulion  Jiimiarv  '21,  li^wn,  ansiaiuiiig  a  i»ni|)uund,  oniu minuted 
fracture  of  the  rittht  li-j;.  The  lower  frapiiieuls  pierced  the  coK.  He 
was  trrat«d  at  first  in  a  hwpital;  BobHcijiirntly  at  his  borne,  nntjl 
Ot'tober  23,  1990.  The  wound  continued  to  suppnrate  and  fragnif 
of  bune  to  be  tlirawn  oS  for  a  long  time;  Snally  bmling  took  pli 
leaving  scsm  which  were  adhcrejit  to  thv  braie,  tiotfa  behind,  cn-n- 
oulf.  Slid  in  front,  over  Uie  tibia.  Tlie  illuatration  allows  tbe  sbarta»*^ 
ing,  the  iiirvature  of  the  bone  baoknard,  and  tbe  adherent  srau-  trvet 
the  tibia;  also  the  forwanl  displacement  of  the  foot  ttt  the  ankle-joist. 
In  tjie  Hkiogniph  the  union  between  the  tibia  and  fibula  and  tbe  dis- 
plucement  of  tbe  bones  boekward  are  diatinotly  dinphtyed.  Inannmae 
allowance,  100%.    Ttic  patient  is  obliged  to  use  two  canes  to  n 

Fmrlure  of  the  leg  in  ill  lovrr  half,  failuu'eii  bf  marked  ditpli 
genu  atlgum,  and  talipm  valgus. 

A  carpenter,  forty-four  years  of  age,  Hutttainnl  a  fracture  ot  the 

l(fl  on  Aujcust  13,  1891,  caused  by  ite  lieiii^;  i.'aii(;lil  '    ' ' 

b^mn.     He  wat>  treateil  in  the  lK«piiiil.  "liu.    ilv 

plflHter  tor  »even  week*,  afterward  atton'ii. 

14,  18in,  until  Jaanary  31,  18!B.     Tlif  1  -  1  :i 

lower  troffment,  together  with  tbe  !"ii,   .■■\-'., 

striking  degre*?,  and  the  bones  at  thi'.  i>i<::ii,  u:  li„ 
thiokeneil.  CJenu  valgum  and  talipes  vulyii?  weie  ; 
1(^  wuH  atrophied.  Insurance  allowance,  'J0$.  T 
do  most  of  the  nork  appertaining  to  his  trade. 

Tlie  akiugraph  ( Fig.  S3,  p.  4:11 )  illustrates  the  case  ot  a  workmi     ^^ 
thirty-tour  yeiuB  of  age,  who  fell  out  of  a  pecond-storj-  window  on  Jul^" 
5,  1^,  niifllAining  rt  seven  wimminuted  fracture  of  the  right  1^  aoa 
traoturc  of  both  ankles.     On  tbe  right  Mile  the  fracture  involved  tte 
malleoli,  and  on  the  left,  the  lualleoli  and  the  oe  ealoia.     The  nuuin^ 
in  whicli  union  took  place   in  the  tnictnre  ot  the  leg  is  beantifallj^ 
exbibited  in  the  skiagraph.     The  acoonirKinying  picture  (Fig.  84,  gh^' 
432)  shows  the  bony  thickening  at  the  [Kiiiit  of  fracture.     The  yr"— 
remained  in  the  hwpilal  until  August  :ti>,  1H!)T.  his  c 
ment  with  me  lasting  until  Angu.'it  11,  1><1H,     When  diacIuuBvd,  L. 
was  grantul  50%   insnmnce  Bllbwnnce,  raised  to  7S^  by  the  ooor^ 
at  which  ntc  it  has  continued. 

Gae  of  pvudo-arlhromii  of  Ihr  tibia  and  rm  Hilrd  frorturraf  Ike  filnila!m 
(Fig,  e.'j,  p.  4S3,  and  Fig.  8fi,  p.  *I5. )  V 

A  muson,  thirty  yi«ra  of  anfr,  sustained,  among  other  injuries,  »■ 
fmcfiire  of  the  leg  cnused  by  a  blow  from  an  iron  gitder,  on  Ootolier 
Id,  IK-^i),     He  WHS  liratcd  in  the  tios|iita1  tor  a  little  over  one  ywr, 
being  thendiscluuged  at  his  wife's  requesL     A  plaatercaatwasappliBd 
lor  ^ght  weeks,   tbe  aubaetiuent   IreatnieJil  oouaisliDg  ot  hfttha  ud 
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DisptucenieDt  is  secondarily  manifested  in  tlir  Icnee- 
joiDt  and  ankle-joint  by  a  jxisition  of  valgus  or  varus  or 
by  overexl«ntiion.  Gi^im  i%curvatiini  and  tHli{M«  equians 
or  talipes  cak-aiifu:;  arc  not  often  seen.  Abnormulities  nf 
position  are  displayed  in  the  foot  itself,  as  well  as  in  tlie 
ankle-joint  and  Riallcolt.  Restricted  mobility  of  both 
knee-joint  and  ankle-joint  is  a  fretpient  symptom.  Pain 
is  complained  of  for  a  long;  lime,  especially  after  exertion 
or  when  the  weather  suddenly  changes. 

The  treatment  ii^  syniptomatio.  If  the  \eg  is  much 
sliortenwl,  a  laced  slioi'  with  a  niisei]  sole  nbotild  be  vn 
if  the  pntient  is  niiabjf  ici  lienr  liis  weifjlit  on  the  icg,  a  re- 
movable plaster  e;l^t  should  be  tried.  These  removable 
easts  are  constantly  in  ii^e  in  my  elinie,  and  render  valuable 
service' ;  tliey  are  very  light,  are  easily  pnt  on  and  removed, 
and  frequently  take  tlie  place  of  a  more  expensive  support. 
The  leg  and  whole  extremity  should  be  massaged  r^u- 
larly  ;  electrieity  and  baths  are  also  beneficial. 

Insurance  allowaneo  from  20j^  to  SOJf,  or  more,  ac- 
cording to  the  functional  disability.  If  the  pntient  has  to 
depend  on  a  cane  for  walking,  the  rate  can  not  well  be 
made  less  than  hO^.  In  some  cases  it  can  l>e  lowered 
by  supplying  the  patient  with  a  good  supporting  appa- 
ratus. 

CoMoffnuturrofthrltflleg.     (FLr.  79,  p.  425.) 

A  painler,  twenty-thivE  veare  or  age,  tell  Troui  a  stsffnldine  on  May 
»,  Wm.  breakiniE  bis  rinlit  le^.  He  was  trvatrA  \a  the  hoiiiital  until 
June  10,  IflBB.  Kiitl  aobsequently  attfndol  my  olinip  (pom  July  29, 
nntil  October  I^  ]H98,  The  Hymptoniit,  in  addition  to  snelHiig,  wen 
marked  thiekeninp  at  tlie  puint  of  frootnre.  shortening,  and  genn  v>l- 
giim.  At  lint  there  wns  ronHiderable  lameness,  but  al  the  time  of  tho 
patient'd  dischiutte  tliis  tind  iliaappear-ed,  and  his  (tait  was  excellent. 
The  skiagraph  Nhowa  the  i»ndition  of  the  buiie  al  tlit^  lime  of  discharge 
tniin  treatment.  Insamnoe  allotvance.  2.'i'^  nntil  Morrh  10,  18M, 
when  it  was  entirely  diMXintinaed,  the  patient  ha(  ing  fnlly  re«Mvered. 

Our  of  feaiHurt  of  Iht  \tp  Irg  due  le  a  fall  from  a  heigU,  in  wAfnt  Me 
fibula  hniltd  eery  timclg.     (Fig.  80,  p.  427-1 

A  curpenl^r,  thirty-live  yean  of  aire,  fell  froni  a  wsxftolding  six  feet 
high  on  October  l.";,  \f^\,  braikinu  the  left  leg  in  itn  lower  halt.     "" 
1^  WM  veryedeinutaiisat  flrat,  and  wasHhortened;  the  knee  wbb< 
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picte  rariHolulation  of  the  fibula,  to  ■Si%,  at  which  r 

tinued.     The  luou  is  nmiblf  to  work  at  liis  trade,  and  lias  heootn 

cah-d  river. 

tiue  of  ivrnpound  friidun-  of  Ihr  right  Irg.     Sei|Dels:  marked  b 
wuixl  displacement;  a  iiKiderate  d[W"ec  of  genu  rccjrvstiim; 
tiinetionid  diaabitity.     (Fi)!.  ^1,  p.  4^  and  Fif;.  ^.  p.  439.) 

A  polinher,  sixty-three  ynini  of  o^,  fell  from  a  natSoIding  nbt 
six  r<«t  lii^h  on  January  21,  IrWt),  sustaining  a  cumpoand,  cotumintd 
frac'tnre  <if  the  right  Irjc-  'I'he  lower  frajinients  picived  tht  calf. 
WBB  treated  nt  first  in  a  hunpital;  enbseiiaeiitly  at  his  home,  n 
(JcUiber  23,  1890.  The  wound  continued  to  sappnrate  and  RvgineatB 
of  bone  to  1>e  thrown  off  tor  n  long  time;  finally  healing  took  place. 
Imving  wan  wliich  were  ndlierent  to  tht-  bone,  both  twhind,  over  the 
calf,  and  in  front,  overtJie  tibia.  The  illuatiatiou  shows  the  shorten- 
ing, tlie  enrvatnre  of  the  bone  backward,  and  the  adherent  bcot  over 
the  tibia;  aim  tlic  forward  diRiilaoement  of  the  foot  at  the  ankle-joint. 
In  the  skiafcraph  the  union  tieln'een  the  libia  and  fibula  and  Ifae  dis- 
placement of  the  Ixinea  backward  are  diHlinctly  displayed.  loHtmmcs 
allowance,  100%.    The  patieitt  ik  obliged  t^i  dk  two  i 

Frai-litrr  of  (Ae  leg  i»  il»  hmer  Aaffj  foUouvd  ty  marked  duj 
ffrnu  Falffuin,  and  ialiptivalgwi. 

A  carpenter,  forty-fovr  years  of  age,  sustained  a  (incture  of  the  1^ 
le^  on  Aufcust  l:),  18t)l,  caused  by  its  being  canght  between  two  ircl__ 
b^ins.  lie  was  treated  in  the  liospilal,  whoe  the  leg  was  kept  in 
pla8ter  tor  seven  w**ks,  afterward  attending  tuy  diure  from  Noveml)er 
14,  1891,  until  January  21,  18!)3.  The  leg  woa  mnch  slwirtetied;  tbe 
lower  fragment,  togetber  witli  the  foot,  was  dbinlaocal  outwanl  \d  m 
striking  degree,  and  the  iKinea  at  the  point  ot  fracture  were  grcatlj 
thickened.  Genu  valgum  and  talipes  valgus  were  alxo  present  Til 
1^  ivos  atrophied.  Insurance  allowunoe,  'JXili.  Tlie  man  is  ^le  I 
do  most  of  the  work  appertaining  to  his  tiade. 

The  skiagraph  (Fig.  8:1.  p.  4:i1j  illuKtriitm  the  cow  otaworkm  ___ 
thir^-four  yeant  of  age,  ivhoft-ll  out  of  n  second-story  window  onJutf" 
5,  1^,  sustaining  a  severe  oiiinmiiinled  fracture  of  the  rig^t  leg  and 
fracture  of  both  ankles.  On  lh>'  ri^ht  side  the  fracture  involvS  the 
malleoli,  and  on  tlie  \vSt,  tlie  innlleolt  and  the  oscaleis  The  manner 
in  whioh  union  look  place  i[i  Che  tmctuve  ot  the  leg  is  beautil 
exhibited  in  the  Hkiogniph.  The  accniiituinying  piuture  (Fig.  84,  a 
433)  shows  the  bony  Ihickening  at  the  jxiinl.  of  fracture.  "" 
remained  in  the  hunpitul  until  AuguKl  iii>,  1^!I7,  bin  com 
raentwitb  mc  lusting  until  Augunt  11.  I'^i'H,  When  discharged,! 
was  gTHiitei)  fi«%  insnmuce  allowance,  niu^d  to  TSJfc  by  tke  o 
at  which  rale  it  bus  ountinned. 

Oat  of  purudo-artKroiiia  of  Ikf  lihia  and  lYHniltil  /raeturr  of  Uttjt 
(Fig.  85,  p,  4:e1,  and  Fig.  Wl.  ^  435. ) 

A  nianni.  lliirty  yitiin  of  age,  snstnined,  among  other  injuries,  t^ 
ttwitnrv  of  the  li«  coiistil  by  n  lilow  from  an  iron  jririler,  tin  (lotober 
16,  \V><*.     He  vm  tnnted  in  the  hoopital  tor  a  Utile  o\-er  one  ye«r, 
being  Uiendiscliuiyed  Ht  his  wife's  request     A  plaster  cast  was  applied 
for  eight  weeks,   the  subiieqnent   ttnUmciit  consisting  of  baths  and 


nl  t«  a 
grcatlj^— 
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FlecCricity.     FiKure  %  shows  the  scar,  the  point  of  frnctnrv,  the  dttj 
fotraity,  and  the  thiukeninR  of  tlie  bone;  alw  tin-  atrophy  of  botii  It*  ~ 
and  the  nhortening  of  the  aflnc1«d  one.     The  atrophy,  RtpecJBlljr  of  tl 
left  Imttock,  is  very  nnlicedhle  in  the  reor  view.     In  Ihe  KkuKt&- 
(Fic.  86,  p.  435)  Uie  pneudo-jirthrusiH,  Ihe  Uiiiy  tliiekoninic,  nnd  t 
bacKivard  displacemeat  of  the  fruKnienls  of  \ite  Sbuhk  ore  ( ' 


vi«il)1e.     The  ititticnt  viKim  a  siii)]xirliiiK  iipiMimlui  iiiil  wfilka  witli  aJ 
cane.     Iiixiiniiuie  ulluwniHv^,   IIJO*    imrlly  liiv«.tl  on  u  tmdly  h 
fiactnre  ot  the  radin.^     There  has  lK«n  no  iiiiproiemeiit  np  to  U 
present  time.    The  aooompnnyiiig  illnstmtions  wi.re  uude  Mi  i 
Uigimuni;  uf  1890. 


FRACTURES  OF  THE  LEO. 
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■ 

clinic  until  JanuAry  14,  1806,  The  symptoms  were  eharUming,  g 
Tal(CU>",  lAlip«s  valgus,  Hirelling,  lamenesa,  ondatmpliy.  At  the  timrcf 
the  patient's diachu^  themslpoeitioD  of  the  knee-joint  and  Hnklp-joint 
had  alnioHt  diaapp^rrd,  ttie  swelling  had  Inrgely  sabaided,  «nd  the 
atrophy  wan  only  slig^tlj  marked.  The  skiRKmph  nas  tokeo  a*  *'  ' 
time.  It  wua  not  nntit  a  ymr  later  that  an  X-ray  pxainir 
showed  the  fracture  (o  be  coinpli:t«ly  healed.  The  man  is  mow  aide  M 
do  any  kind  Ot  hard  work,  and  receives  no  insuranou  nllowai 


Fractures  of  the  Shaft  of  the  Tibia.— These  fm 

tureti,  irivnlvrii;;  tin*  luidille  iit'  tlie  lione  or  its  lower  Iiiilq 
occur  iiihUt  llic  sum.'  i.-(iii'iitioiis  :is  the  fractures  of  botl) 
Iwnes  oi'  ilii'  li'g  iit  tlicac  jiuiuts.  The  symptonis,  loo, : 
very  Hiinilar;  the  displaceinent,  however,  is  usually  mud 
less  marked,  Diiiplacemeut  of  the  fragments  of  the  UIih 
cnuses  a  secondary  malimsition  of  the  lower  and  upp6 
tihiofibular  joints,  which  is  likely  to  interfere  with  T 
action  of  the  ankle-joint. 

Insurance  allowance,  from   20  J^    to  33^  % ,  or  more 
If  the  patient  subsequently  regains  good  use  of  tlie  1^ 
and  it  is  only  slightly  shortened,  the  insurance  allowaj 
ta  alt'>gether  discontinued. 

In  cases  of  fracture  of  the  fibula  alone,  the  displai 
ment  is  most  nnfnvorably  nianifest^'d  at  thq  inferior  tibial 
Rbiilnr  joint;  talijies  varus  is  quite  a  freqnent  iiequel  q' 
the  injurj-. 

Fractures  of  the  leg  sonietiiues  heal  in  bad  poeitinn  in 
spite  of  careful  treatment  in  the  best  linspltals.     I   have 
collected  a  considerable  number  of  such  cases,  of  many  of 
which  I  have  taken  photographs  or  skit4riiiplis  or  i 
plaster  models.     Since  poor  results  are  swii  even  in  i 
pitals  in  which  the  most  improved  methiMls  and  appl 
ances  are  in  use,  we  eertainly  huve  no  right  to  jump  to  € 
conclusion  that  the  local  doctor  is  to  lilnme  when  ( 
cases  arc  brought  to  us  from  the  country.     We  must  r 
member  that  he  may  have  had  to  contend  with  the  conj 
ditions  most  unfiivoraltle  to  sni-ces.". 

Fractures  of  the  lower  third  of  the  leg  are  quite  fr» 
quently  caused  by  turning  tlie  ankle.     The  patients  i 
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often  fijtind  to  be  sufferers  from  loeomotor  nLixia  tlie  pre 
viouft  symptoms  of  wliich  were  not  siifticieiitly  markeJ 
to  interfere   witli  tlieir  work.     We  are   iistitilly  able 
observe  a  rapitl  development  of  the  clisejise  Kubiieqtieiitt 
to  the  injury. 

The  acoident  also  occurs,  however,  in  individuals 
are  ap|iarently  perfectly  healthy. 

Cane  of  fracture  9f  the  HgU  litiia  tn  il»  Imar  thiril  nimril  by  (w 
(**  anktc  and  faUoatd  bg  rrrg  pmlrai^e'l  rrcanerg,  tvmpliatled  bg  m 
mSflila.     (Fig.  88,  p.  437.) 

A  iiULiuii,  fiirty-uiie  yiurs  oF  ajfe,  Hli|i]Hil  fiiul  fi^ll  to  the  fl 
18»W.     A  (iiirhiivil'  thr>  (ibU  wiis  iliilKHOSieil,  and  the  putient  twn 
Id  l>Fil  Tiir  iLiiiriirji  t\<'i'l.'.>.     SiippiirAtion  took  plare  unflycttrlt 
fiatHliitMiiiii.i  jiii.l -.ir|ii,-.ti,.  ivi'ri'  il.wwn  'rS.     The  patient nw 
bvoNiiii'  iililr   I'l    i\.ilk.    Uiil   ttkiikl   <lo   very   little   work.     ddJ., 
tion  coiitiiiui'il  for  thivr'  <.rim.     Su^laet[Uc^\l\y  the  pntinnl  hwiae 
snSeml  tniiii  an  iiilliiiiiiiiiitury  ntuitUiiui  <it  tlw  suit,  wliich  was  ad 
eut  tu  the  twne.    Mi>  inituntiKC  allowKiiuc  was  gniDtcd,  oa  there  n 
no  tnule-accideut  involveil. 

Figure  8H,  pa^  4^,  illuHUntea  a  oisp  ot  reunited  sapranii^M] 
Fraclure  oucurrinR  in  a  wurkntuii  forty-Bix  yeura  al  v^  before  tlie  A 
dciit-iiiauroDce  ijiiv  niu  pfused.  He  remained  in  bed  for  tonr  « 
ami  two  week)>  laler  hvufia  to  do  light  wurk.  Tlit  friK'tnre  was 
pletely  c»ii.i»li<lntcil  nt  tlic  riul  of  eight  wetrkit,  and  gave  no 
trouble. 

liue  of  reunilfil  /riulHrr  of  tkn  trg  in  tin  Imetr  IMril,  wHk  ht 
and  lalrral  daplaixmrat  <if  Ihr ffagnrnl*.     ( Fig.  90,  p.  iHi.  ] 

The  hitenil  displacement  \f  clearly  ^hown  in  the  akiunjaph. 
rtsuU  III  tim  disptiui'nient.  the  malleoli  were  utiiihed  tilifthlly  for 
especiull.v  lin-  iiiifniiil  n  ml  Wins;  thcehangi'iit  position  in  theexte 
lniilU''>lii'-  M.t-.  ~>ii>i'i^  Ii.rl   h-i^-i  markrd.     The  l<^  wiih  somewhat  sti 
rnpil,  <;i'iiii   i,il<:uin  iiinl   t.iliiies  va[)-u»  were  ulao  alighUy  notioeablq 
and  111.-  liiiibiliii  III   ImiiIi  jiiiiiu  wns  wimpwhiit  rrstrit-lwl.     Ivan 

LttlloHiiiUT,  lio.i]  M,i>   lu.  IHiHi,  iiiwnnt,  41^.. 
Fractures  of  the  Leg  in  Its  Lower  Third  in 
Vicinity  of  the  Ankle-joint.— T I le^ic  Ihu'tures  havi 
direct  elli'rl    on    ihf   [Hwition  and  I'lnii'lional   [tower  of 
iinkh'-joi  lit, 
I.  Supramalleolar  Fractures. — Fnietnresat  thispoii 
are   iisiudly   ciiusfd    by   liirninp:  the  ankle,  by    falling 
jura[>ine  from  a  iK^ipht,  etc. 
The  symjAomi  arc-  talipes  valgus  or  varus  (compare 
fracturea  of  the   malleoli);   shortening  of   the   leg 
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tliiirkening  of  itH  litwer  part ;  atn)pliy  of  tlio  whole- 
extremity  ;  edema,  and  possibly  alwo  cyanosis,  lit  first ; 
restricled  mobility  of  tiie  ankle-joint;  and  diffiuiilty  in 
walking.  Siipmnialleolar  fractures  may  be  mistaken  for 
typical  fraetun«  of  the  malleoli. 


Figiirni  91  and  it3,  po^e  441.  illustrak'  h  ouiw  at  enpiwaalli 
frac'tTin-  o[  ihe  rigUt  leg,  ODCurring  in  a  ciiTi*ntCT  ihirl^-iiine  yea 
we,  wh<i  fell  from  a  aiiffoldinf^,  and  in  railing  was  Hb'iick  on  the  c 
nglit  nialii'Ulus  by  a  broken  board.  The  line  of  (lacture  at  tim  tibia 
run  obli(iucl>  outward  from  a  point  about  two  fingers'. widths  above 
the  internal  malleotns.  The  fibula  waa  broken  about  a  hand's-breadtb 
alove  the  ankle-joint.  In  the  illustration  the  [alipe«  vh1(;h^  the 
thickeniuK  cif  tho  leic  above  the  iinkle,  and  the  thJckeninii  ot  '' 
tendo  Acaillis  con  be  recognized;  alao  the  atrophy  at  the  w1 
eztreniity. 

T)ie  pataent  was  at  flmt  treated  in  the  hospital,  be^nning  a  eo' 
of  mediconieehBninil  trvatnii^iit  on  Dc<«mher  \S,  1K!I7.     lie  was 
ohnrged  on  Angnst  IT.   Ism,  with  an  instirann;  allowance  of  5(l?(, 
nvluc^l,  ou  May  1^^.  l^^iKi,  to  30%.    At  the  time  of  his  ilischarge  tl 
patient  walked  with  snnie  difficulty,  nsiog  a  oane.     He  is  now  able 
do  all  the  re^lor  work  of  his  trade. 

l^piral  aUK  of  nuprnmaUailar  erenion-firacture  of  llu  right  l<ff.     (Fi( 
93,  p.  4-13.) 

A  mason,  forty-eight  years  of  age,  tell  to  the  gronnd  with  a  broki 
MaSolding  on  September  30.  1898.  The  line  of  frsvture  and  ttie  typi- 
cal evereion  of  tlie  foot  are  shown  in  the  ikiagraph.  The  pitient  wh 
□nder  treatment  until  February  17,  1890,  and  wus  obliged  to  return 
for  subsequent  treatment  on  April  21,  181)9,  Tlie  nnkle-joint  was 
alnioflt  ooinpletety  ankylused,  the  leg  was  shortened  and  atrophied, 
and  there  was  i«iuidenihle  lomeneaH. 

Insurance  allowance,  ^)%-. 

ftlcWTc  (VMf  of  mmmitmleil  MHurnmallail/ir  frarlur*  rlom  ta  tite 
joinl.     (Fig.  94,  p.  444,  and  F%.  W>.  p.  44.J. ) 

A  nioBou,  Qfty-one  vears  at  age,  fell  from  a  room-waiTolding  no  Haji 
27,  1«0«,  He  «■»»  treated  at  liret  in  the  hcspitwl,  sulwequentty  oomi"-^ 
under  my  care  from  August  U,  189fi,  until  March  25,  1899,  when 
was  discharged  with  un  inanrance  allowance  of  50%.  He  was  a  vi 
tall  and  stout  man,  and  very  flat-footMl.  Tlie  whole  right  lo«ri 
e.itreuiity  was  in  a  Klate  of  etepiiantia.-<is,  while  tlie  left  leg  was  a' 
muoh  swollen.  The  skiagraph  (Fig.  !M)  shows  the  splinb^vd  bai 
and  the  dl'tplacenient  from  a  side  view.  The  anble-joint  was  at ' 
oompleUsly  anfcyloMed;  itn  inoliilily,  however,  was  n^tored  by  '" 
meut,     ^%1ien  cliticliarged,  the  palieiit  slill  had  U)  nse  a  cane. 

a.  Separation  of  the  Epiphyses. — This  lesion,  occuP" 
ririfr   iit   llie    low.-r   fxtn'inily  oi'  the   Umes  of  the  leg,  U^ 
__iiiet  with  only  in  yuiing   pi^iple,  as  the  result  of  turniiq 
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tlio  ankle  in  ttpringing  from  a  wagon  or  from  a  Iiciglit,  or 
it  may  be  caused  by  tlii-ect  violence,  siioh  as  a  blow  from 
a  tailing  object.  The  damage  is  usually  repaired  qniekly 
and  perfectly  ;  in  one  case  coming  under  my  observation, 

in  !Kl<!itiim  to  the  w^pnnitioit  of  the  epiiihypef,  then'  was  a 
fr.u'liire  (if  the  fibula,  vol    the  patient,  a' buy  of  .sixteen, 
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wa.«  able  to  resume  work  in   preeiM;ly  fonr  weeks  from 
the  tinic'  of  aeeideut. 

CompressioQ-fractures  of  the  Lower  End  of  the 
Tibia. — The  eonse  is  tiic  same  as  of  siitular  fractures  of 
the  upper  end  of  the  bone.  The  lesion  may  occur  in  con- 
oetition  with  a  compression-fracture  of  the  os  calcia  or  of  a 
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I.  1.— Scars 


PLATE 
Situated  in  the  Popliteal 


d  the  Ankle-j< 


:,  with  \ 


I  tlieC 


h  Venous  C 

Tlie  itubjmt  oE  tbw  illuslrutioii,  »  « iirkiiuui,  sixty-two  yfurs  (i(  agi 
auflered  trnm   a  cellulitis  <it  tiie  riglit  ankle  and  left,   fullowiiig  nn 
ahriMiun  ot  tlie  akin.     The  Miar  in  tliv  popliteal  s|ihcp  ln-.nnie  fcreati; 
n'tracU-ii,  and  would  brink  oppo  ewrj-  time  tlie  knee  wad  foiMibly  ex- 
l^niled.     In  coiiseijiieiioe  of  tbis  cunstuDt  irritaCiun   new  ciealfkiial 
tiSHne  oontinaed  to  fiirni,  cuiising  Seiion  of  the  knev.     The  polient  J 
WON  in  my  cure  troni  Mnrcli  ID,  until  Jnne  18,  18B8,  when  he  was  dwij 
char)^  with  an  inauntnee  allowaooe  ot  40%,  which  he  ooDtiones  tafl 
fM^ive,     He  regained  complete  Hbility  U>  extend  the  knoe  withonkfl 
caiiHing  injurjr  tn  the  hcot,  but  still  wtniplains  of  pain  and  heaviaettl 
in  the  hif, 

Fkj.  2. — A  workniun,  thirty-five  years  of  ^^,  wub  very  neverriljrf 
Hciilded  about  the  legs  by  boilinK  water  on  November  90,  1894.  At  J 
the  same  time  the  boiler  containing  the  water  Fell  upon  and  cruehetlfl 
his  legs,  the  left  1^  being  more  severely  injured.  The  wnuudMfl 
remained  open  and  suppurating  for  a  long  time.  Skin-giatting  wobV 
performed,  and  the  patient  was  under  treatment  for  ni?nrty  two  yean  J 
in  all.  Even  after  liis  diar.haige  he  was  eeveial  times  obliged  to  r»-3 
Bnme  treatment.  1 

The  illnntration  shows  the  ext«nsit'e  scars  over  the  left  leg  and  1 
ankle.  The  ankle  is  quite  atilT  onil  tlie  patient  walks  with  two  canes.,  j 
Insurance  allowauoe,  90%.      During  the  inst  year  Ida  gait  liua  ii 


vertebra,  and  it  is  usually  Bccom|)aiiied  by  fmctitre  of  tbt 
external  inalleolus.    8iibiw<]iient  stiffness  uf  the  ankle-jointl 
can  be  avoided   by  a  timely  diagnosis  and  appropriatea 
prophyluotic  laeasupes.     The  after-eymptoins  of  the  injury  ■ 
are  aa  follows  :  r 

Tlie  lower  part  of  the  k'g  and  the  ankle  remain  thiok-J 
eued,  perhaps  swollen  ;  the  leg  is  shorteneil  or  the  malleoliil 
are  displaced ;    there  may   be  talipes  valgus  or  talipwl 
varus ;  the  whole  extremity  shows  signs  of  atrophy,  th 
mobility  of  the  ankle-joint  is  restricted  and  the  gwt  i 
affecte<l.     In  one  case  of  com prcasion-fract lire  of  the  osl 
calcis  and  the  lower  end  of  tlie  tibia,  accomimiiied  by  frac^ 
ture  of  the  external  lualleuhia  the  patient,  a  niiin  of  fort)'^ 
L  heavy  drinker,  was  incapaoitatod  for  work  for  i 
(of  nine  months. 
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FSEUDO-ABTHROSia  OF  THE  LEG. 


Pseudo-arthrosis  of  the  Leg. 
A  false  joint  may  develop  after  fracture  of  either  one 
or  both  bones  of  the  leg.  When  the  tibia  is  involved, 
the  usefulness  of  tlie  leg  is  greatly  impaired,  altliougJi  in 
exe«ptional  cases  workmen  have  been  known  to  do  Ihcir 
ordinary  work  in  spite  of  the  false  joint. 

I  once  knew  a  mason — it  whb,  to  be  stirp,  befiire  the  timp  of  the 
Accident-initnranoe  L»w — wlio  mounled  a  scaSnlding  aiiU  performed 
the  rqjulur  duties  of  hia  trade  in  sjiite  of  on  nnhralMl  fniotnre  of  the 
tibia.  He  kept  the  leg  pnl  up  in  plasler,  which  lie  liimwlf  prop- 
erly renewed,  .\fter  the  Inpep  ot  two  yeara  the  bonea  appeared  to  the 
patient  to  be  firmly  uuite<l.  When  I  examined  him,  fifteeji  yeare 
later,  on  the  ocowioa  of  another  injuiy,  I  wna  able  to  cuuQmi  his 
olwvn-ation. 

Pscudo-arthrosia  of  the  leg  gives  rise  to  the  following 
symptoms : 

A  false  jjoint  of  motion  la  very  apjrarcnt,  Iwth  to  the 
physician  and  to  the  patient  himself.  In  order  to  u.se  tlie 
Ii^  in  walking,  the  Ixine.s  must  be  held  in  position  by  a 
supporting  apparatus  or  a  firm  bandage,  and,  in  addition, 
the  patient  finds  it  necessary  to  use  a  cane.  In  cases  of 
compound  fracture  the  point  of  fracture  is  usually  marked 
by  an  exostosis,  to  which  the  scar  is  adherent,  and  which 
is  likely  to  increase  gradually  in  size.  The  bones  below 
the  point  of  fracture — in  other  words,  the  lower  fmgment 
of  the  I^-bones,  including  the  bonea  of  the  foot — are 
poorly  nourished,  hence  the  affected  foot  ia  usually  found 
smaller  than  the  other  and  has  a  wasted  appearance.  The 
leg  is  also  atrophied  alH>ve  the  point  of  fracture,  but  less 
strikingly  so.  The  footprint  ia  much  reduced  in  size. 
For  several  months  the  skin  of  the  affected  leg  remains 
cyanotic  and  cool  to  the  touch,  especially  below  the  poijit 
of  fracture.  As  the  cyanosis  gradually  disiip|H!ai«)>  the 
skin  l)ecomes  abnormally  pale ;  this  is  most  noticeable 
on  the  sole  of  the  foot,  and  is  permanent.  The  tem- 
perature of  the  akin  also  remains  somewhat  reduced, 
li'  the  ialse  Joint  ia  situated  quite  near  the  ankle-juint, 
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complete  ankylosis  of  the  latter  may  reMilt.    Ocrasiimall' 
pstiudo-arllirosiH  is  accom]>&iiie<i  by  a  great  deal  of  paii 

Treatment. — When    union    is    delayed,    the    pat' 
tihoiild  begin  \a  walk  early,  the  1*^  being  prtiperly  s 
ported  by  a  bandage  or  by  an  apparatus,  while  the  ui^ual 
treatment  by  massage,  baths,  and  eleetricity  is  not  neglected. 
M edict) mechanical   gymnastics    should    t>e   practised,    if 
{Htssible. 

Insurance  allowance  :   The   rale   is   necessarily  alwayi 
high— from  m'/c  iiam'/p  or  over. 


Vaiu»deratirm»  on  Anntoai^  niu/  Fum-liuii. — Tlif  »fi)£lit  of  Llii!  Imdy 
\n  tiunBiDilt^d  (ram  tlie  tihin  la  Ilit^  fiK>l<.  or  iBtbcr  to  the  wtni^lux, 
tliroiigh  wliiuh  it  is aiiiVFVcil  in  the  bonm  that  rpst  upon  Hie  groami. 
Wheu  at  rest,  the  (iorfliim  iif  the  r<Kit  iirewntH  a  iloiilile  miivexily,  ami 
\\u^  planlarHarfaccD  doiihle  noiioivily.  lU<iiha))e  i.'hnn|:<9i  the  mumt^nt 
tht!  weight  ot  the  tHKly  i^  piii  ii]h>ii  ii;  thrn>iivpxic.v  ciT  thednnulmrfuM 
bMnminK  dcci(1<ill,\  iIiiiii[|]~Ih>1,  Hliilf  ilic  pluular  concavity  woks 
downward  and  nHsiim.  ■-  -.y  -ijujiliT  Unm,  tlu'  oultr  border  of  the  foot  is 
prrwed  utniiiHt  tin*  ^loimil,  tHiiHMi^-  ihc  onttT  iin'h  In  diaappntr.  The 
inetatar»il  ImieH  ami  )jlwi»u)>tM  air  jiuslied  fiirward  atid  are  xpread  oat 
to  both  sides  in  luarfhape,  iiiakiii);  the  Toot  appear  lun^nr  and  brooder. 
The  foot  in  Ihirpir'ition  whoUoi^  (rat  nndrmmth,  in  thpxhnpr  nf  ■' 
half  dome,  diirctrd  inward,  while  the  two  feet,  when  plocnl  Ingether 
witli  their  inner  borderM  in  enntH(<t,  form  n  oonipiele  dome. 

When  the  font  chancot  its  shape,  under  the  iiifliieiirc  at  the  weight 
of  the  body,  as  p^e^'in^slJ  dencrcbed,  the  liganienls,  tendons,  and 
muK'ies  arc  thereby  piit  on  the  stn-teh.  This  strelchiiiK  procem  is 
limited  hy  the  rellex  eontraclton  of  the  miuwies,  rspn'iully  of  thfsltort 
tnoBcles  (rf  the  foot.  If  the  weight  which  tlie  foot  is  eallM  npon  t» 
support  '»  exonwive,  or  is  too  nuddcnl.v  applied,  the  foot  kives  way 
at  the  [mint  of  Kreatest  preasnre  or  of  least  rmislanon,  uad  there  reanlts 
a  rnptnre  of  the  liKanienlH,  or  a  fracture. 

The  dhapr  of  the  fool  in  the  different  positions  whieh  it  annmes  in 
walking  varies  considerably  from  that  whieh  cliaracleri»»  it  in  the 
npriKht  p«it<ition  when  standiiiK  slill.  Aa  an  illnstration.  let  us, 
withoat  entering  into  details,  take  the  pi»ilion  of  tlie  foot  at  one 
special  niomont  tn  the  series  of  inovemenis  cxeciitnl  in  walking — 
when  one  foot  rests  on  the  ^ronnd  in  front  hi  a  piiaition  of  inveraion, 
the  knee  of  tliut  kit  Ix'inK  fli-xcd,  whilp  the  other  foot,  with  knee  «- 
tendeil,  is  supjiorU-il  on  the  toes.  The  sliupe  of  the  two  feet  at>  this 
lonient  is  vcrj-  different.  The  parts  of  the  foot  which  eapcoially 
lo  preserve  the  hnlanoe  of  the  body  ia  standing  are  the  poeterior 
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eztremity  of  the  oscalcia  and  the  henila  of  the  Urst  anil  fifth  metatarsal 
bones.  The  aotion  of  these  three  parte  accords  with  the  tnathematio 
theory  of  the  preaervntion  of  ImUnoe  by  three  bnaeB  of  sapprat. 

According  to  the  studies  of  H.  v.  Hejers,  the  nrch  of  the  foot 
findH  ite  chief  snpporc  anteriorly  in  the  head  of  the  third  nielalvsal 
bone,  on  asmimptiou  which  he  b«sea  on  the  (act  that,  it  nil  the  other 
metahtrsal  bonea  are  removed,  the  third  alone  famishes  a  suffi- 
cient support  to  the  foot  in  Rtanding.  I(  in  niulonbtedly  Iroe  that 
many  iiiilividDats,  in  plnctn^;  their  fvet  to  the  ground  in  walking,  bear 
their  weight  on  the  head  of  the  tliinl  metatarsal  bone.  Nevertheles,  as 
I  have  found  from  a  long  seriee  of  oliMervationiii  on  nnrmtil  feet,  tJie  slatei- 
meiit  does  not  at  all  apply  U)  the  majority  of  normally  built  people. 

The  union  between  the  bones  of  the  leg  and  tho^  of  the  toot  is 
fonned  by  the  astragnlas,  upon  whicii  the  tiliia  rentH,  and  which  ia 
clasped  on  either  side  by  the  malleoli.  Tlie  ooter  surface  of  the  tibia, 
jnst  above  the  trochlear  snrfaee  ot  the  astrngnhts,  preaentd  a  depression 
extending  upward  tor  abont  the  width  of  two  flngent,  Rhaped  U> 
oorrcMponil  tu  the  inner  surfiM*  of  the  (ibnla,  with  whii^  it  here  artieu- 
latei,  forming  Che  inferior  tibioGbular  joint.  This  is  not  a  joint  in  ftn 
anatomic  sense,  but  it  permitH  of  certain  movements  nl  the  fibula 
which  must  be  taken  inhi  considenition.  The  external  malleolus 
extends  lower  down  on  the  satragnlim  than  the  intentol,  and  ih  more 
movable,  thus  giving  the  fibula  a  range  of  motion  at  the  ankle-joint 
grealerthan  thai  ot  the  tibia.  The  fibula  moves  slightly  upward  whea 
the  ankle  ia  flexed,  slightly  downward  when  it  is  extended,  and  rotates 
on  itslongaxisduring  adduction  and  alidnction.  The  articular  surface 
ot  the  OHtragaluH  extends  further  downward  on  the  ejilernal  than  on 
the  inlemal  surface,  reaching  nearly  to  the  lower  bonier  ol  the  boue, 
and  becoming  somewhat  convex  below,  at  which  point  the  apex  ot  the 
external  malleolus  isclosely  approximated  to  it.  (See  Fractnrca  ot  the 
Malleolus, ) 

The  trochlear  anrface  of  the  astragalns  ia  narrower  posteriorly  than 
aateriorly,  thus  allowing  of  rotatory  movement  of  the  ankle-joint  when 
the  toot  is  fiexed  on  the  leg.  The  capHole  of  the  joint  is  attaohed  to 
the  margin  of  the  articular  oartila(5e;  it  hangs  loose  in  front  and 
behind,  becoming  tense  behiiid  when  the  foot  ia  flexed  and  t«nse  in 
front  when  the  foot  is  extended.  An  effuBion  in  the  joint  causes  the 
oapmle  to  bulge,     laterally,  the  capaule  ia  reinforoed  by  the  internal 

'   external  lateral  ligamtints  re»<pectively.     The  external  ligament 


where  a  communication  with  the  poeterior  talcaneiMiHtragaloid  articu- 
lation may  possibly  be  formed.  The  internal  lateral  ligainent  (deltoid 
ligament)  is  much  !itronger  than  the  external,  and  fomiM  a  continuous, 
firm,  fibrous  hand,  closely  adherent  to  the  Mtpsule  o(  the  joint,  which 
is  attached  above  to  the  lower  border  of  the  internal  malleolus  and 
broadens  out  below  to  be  inserted  into  the  nstragaliia  and  os  calcis, 
■ending  »  prolongation  forward  nnder  the  inferior  caJcaneoHcaphoid 
ligament,  to  which  it  is  attached,  to  the  ncapboid  bone.  Laceration  at 
this  ligament  unavoidably  opens  the  ankle-joint. 


4-'tO  DISEASES  CAUSED  BY  ACCIDENTS. 

Ituniiilialcly  niiilrr  the  inferior  calctuieoacaphoiil  ligament  lin 
Htniri^  b-ziilijii  of  the  tiliiiUis  poatioiia  niiiscle,  whioh  18  inserted  i 
lh<.'  tiiU-ivIe  of  ihc  K-Ji|>hc>iil. 

Tlif  iiiohility  i.r  till-  (in>t  i-hiefly  cli>|ii>nils  on  the  ankle-joint  p 

Tliu  rI•lluwill^  iiKivi'iiii'irbi  are  exFciiled  at  the  anhle-jitint. 

;.  Dorsal  fiijioH. — FleJinn. — The  (turtnim  uf    the   foot   U 
toward  the  trg,  Toruiiug  an  uciitc  angle.     Storting  from  tiip  p 
of  s  right  angle,  the  range  of  llMxion  p<»«e!iHMl  hv  the  foot  eqnals  abt 
35dt^ret«.     The  tmnsverBe  di'mnetfr  oF  the  anklt-  is  ^Tt«t«Bt  in  ' 
flexeil  pwition,  slwwing  Hip  malleoli  lo  be  then  most  widely  s 
mtvil.     Kiitutiou  (3U1  not  take  plan;  in  this  position.     The  ligameiii 

connecting  the  tjhia  and  libiila  poateriorly  are ....-.-.- 

The  muHcleH  ninDemcd  in  flexion  are  thp  tibwlia  a 
tertiua  (supplied  by  the  anterior  tibial  nerve). 

:i.  iHaHlarflr-xUm. — Eximgion. — ThedornamotlhefoollidrBwn  a'  ._ 
from  thi'  leg,  forming  mi  otitnae  angle.  The  raii^  of  extension,  the 
starting-point  being  tlie  same  as  for  flexion,  equals  about  35  Apgreea. 
In  thiit  |)o«ition  the  malleoli  clasp  the  narrowest  portion  at  Ule  tracb- 
lear  Norfttre  uf  the  a«trHgnlnii  and  the  transverse  diameter  of  the  ankle- 
joint  is  diminished;  the  lower  ends  of  tlie  tibia  and  libula  are  theivfore 
brongbt  into  cicwtfr  ajipodtion.  The  infenor  anterior  ligumi'Ut  ooi». 
nesting  them  ia  relaxnl.  This  position  allows  of  rotatory  niuiiTinputs. 
Extension  is  produced  by  the  gasb'ocnemins  and  soleas  thruugb  Ibe 
medium  of  the  t«iido  Aohiilis  (int«mnl  popliteal  nerve). 

Flexion  and  extension  lake  place  around  the  same  axis  ]mi 
throngb  the  trochlea  of  the  astragalus.     Tlin  exteeme  of  both  iuo«H 
mente  is  Hocompanied  by  movement  in  the  cairaneo-asbagsloid  a   ' 
inid-UuKul  joints. 

5.  Adduetion. — Tlie  tip  nf  Ihi'  frmt  ir-  ilrnivn  inward  lo  an  angle  <if 
about  i5  degTKeit.  IhiriiiH  .nliliiitiiiii  tlir  inlcmal  malleolas  niovi's 
slightly  book tvard  and  tin-  <'M<i[niI  ~1li;Iii1\  rnrwiinl;  thp  t-ranaver><i.- 
dtameter  of  the  malleoli  i^  iiiiNii<t~!iiHl,  ilii.-  inferior  tibiofibular  liga- 
ments are  put  on  the  sln-iili,  uu>l  llii^  deltoid  ligament  beooraca 
relaxed.  Addnction  is  aceonipauicU  by  inversion  of  the  toot,  and  fk_ 
pnidtioed  by  the  tibialis  anticus  (anterior  tibial  nerve]  ami  tibialSH 
posticus  ( posterior  tibial  nerve  | .  ^^V 

4-  Abduftimi, — The  tip  of  tlie  foot  is  drawn  outward,  to  an  anglBflC^ 
abont  oOd^rsFa.  During  this  movement  tjie  int«iial  mallrolns  moves 
slightly  forward  on  the  ostngalns,  and  the  external  alightly  baokward. 
The  InuisveCBe  diameter  uf  the  mitlleoli  is  increasnl,  the  deltoid  lii;a- 
ment  is  pnt  on  the  Htretcli,  and  the  anlerior  inferior  tibiofibular  liga- 
ment is  relaxed.  Abduetion  is  accoinponied  by  everaion,  and  ia  ex 
onted  by  the  peruneos  longtis  aiKl  jieronens  brevis  (supplied  by  tl 
peroneal  nerve). 

The  axis  of  rotation  in  adduction  and  abduolion 
up  to  the  point  niarking  the  connnenocrni-nt  <il 
of  tlie- foot.     Tlie  two  Ultir  KLuM'iiKrit.s  Uiky 
joint,  while  the  ankle-juiiu    i-    Um-A       \ilitii 
inveraioniuid  eversion,  iiri-  Ui.  r.  rm.-  r,..iih  \-.,\ 

6.  CirvnmitnrHon,  nanU-  ujini  .ill   ili.  i , 

^  tDDVements,  in  which  tlie  tiii  i>l'  Liu-  Itui  di.':^tri 
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Morement  o£  the  »««  is  limited  to  fleiioti  and  exttiislon,  eiwpt  iu 
the  caee  of  the  metataraophalangeal  joint  ot  the  ((rent  toe,  which  allows 
nf  8  vei7  slight  d^ree  of  adduction  and  itlidiirtion. 

Walking  is  reiKlerwl  ciifflcult  or  inipotwible  and  the  nsefulnese  of 
the  whole  limh  in  more  or  Ii«h  deatniyed  hv  deformity  or  HtiSnena  of 
the  foot  and  ankle  foil uivi 


Sprains  of  the  Ankle-joint. 

It  18  only  of  recent  years  that  the  medical  profession 
has  begun  carefully  to  distiuguit^h  between  tnie  sprains  and 
the  injuries  which  furmcrly  were  mistakenly  diagnosed  as 
"  sprains,*'  such  as  supramalleokr  fractures,  fractures  of 
the  malleoli,  and  fractures  of  the  os  oalcis  or  astragalus.  ' 
Even  at  tiie  present  day  such  mistakes  arc  made  only  too 
often. 

One  of  the  most  striking  of  the  after-syniptoms  of 
sprains  of  the  ankle-joint  is  weakness  of  the  joint,  which 
is  easily  accounted  foY  by  the  strain  or  laceration  of  the 
ligaments  regularly  accKimpanying  the  lesion.  In  addi- 
tion, we  find  the  ankle-joint  swollen  and  painful,  the  joint- 
capsule  swollen,  and  the  muscles  atrophied.  Usually, 
only  the  muscles  of  the  leg  are  affected ;  occasionally,  the 
process  involves  the  whole  extremity. 

In  cases  of  slight  and  nHxicrate  severity  recovery  iisn- 
ally  takes  place  in  a  short  time. 

Insurance  allowance,  up  to  20^,  or  nunc  in  severe 
cases. 

There  is  a  typical  form  of  severe  sprain,  in  which  heal- 
ing progresses  very  skjwly,  and  of  which  the  unfavorable 
results  are  verv  persistent,  causing  a  nOatively  high  rate 
of  inca]>acity  for  work. 

The  cause  of  these  sprains  is  to  be  S{)Ught  in  the  usual 
accidents — a  misstep,  turning  the  ankle  by  stepping  on  a 
small  stone,  alighting  on  the  feet  after  a  fall  or  a  leap 
and  turning  the  ankle.  The  only  jtoint  of  difference  lies 
in  tlie  degree  of  violence.  The  severe  sprains  in  (juestion 
involve  a  distinct  partial  dislocation  of  tlie  ankle-joint 


and  mid-tar^  y'^^  ■>■  addition  b)  the  usual  iiijnnr  to  the 
ligaments.  By  tamas  of  ihe  X-rays  we  are  able  to  de- 
lerraine  the  exwrt  extrut  of  the  displaoetnenl.  Exterual 
exauunulioQ  shows  an  abnonaal  position  of  the  external 
mslWhi^ ;  it  a|t[)t^rs  liiiokotiMi,  ns  if  it  luul  Ixwii  tite  s 
of  a  fracture,  a  resvmblaDcc  which  is  heightened  bj*  I 
fart  that  the  Iransverse  dlameler  nf  the  anklc^-joint  i 
?hown  by  Diea^urument  to  be  iiicreusod.  Xol  infreqiieot)' 
we  6tn\  the  internal  malleolus  thickened  also  and  tte  ou^ 
lines  inili^iuct.  In  the  majority  of  ca^-^  the  foot  I 
slightly  inverlpfl ;  less  frequently  it  in  slightly  everte<I. 

In  the  former  case  a  rareful  examination,  made  with 
the  feet  (ilaoeil  [uimllel,  will  show  the  external  malleolus 
of  the  affeote<l  foot  to  1m>  displaced  slightly  Ijackward  ;  i£^ 
on  the  c(Hitnir>-,  the  fiK)t  be  evertf<l,  the  niulleohH  1:^  u&i 
ally  ibtind  to  Ix.-  di^plaenl  forwanl,  its  posterior  border  I 
turned  slightly  outward,  and  the  tendons  of  the  pemiw 
muscles  are  very  prominent.     If,  now,  we  examine  1" 
)Kitient  by  the  X-rayx,  we  find  the  fibula  to  be  separate 
from  the  tibia  at  the  inferior  tihiofiliniur  joint,  so  that  \ 
13  proper  to  speak  of  a  subluxation  of  this  joint, 
fhaft  of  thn  (ibnla  in  in  some  cases  closely  apprciximatoi 
to  the  tibia,  while  in  others   the    interval    U'tween   thj 
tHtnuR  is  increased  ;  the  anterior  extremity  of  the  tie  cakj 
in  frequently  displaceil  upwanl  at  <lie  i-aleani'ocuboid  johlJ 
the  head  of  the  astragalus  also  lie.''  higher  than  i 
in  other  words,  there  is  a  suhltix:ilioii  of  the  mid-tara 
joint     The  displaeemimt  of  the  external  malleolus  ofti 
altects  the  whole  fibula,  even  to  Ihe  head  of  the  bone. 

As  already  stated,  we  find  the  foot  inverted  : 
majority  of  cashes  of  sprained  inikle,  whieh  is  doublle^ 
duo  to  Iflwnition  of  the  anterior  ligiuncntous  connecdcN 
Itotwoen  the  tibia,  fibula,  and  astnigidns,  or  to  frafEmenl 
hiiving  been  torn  ofi'  these  hones.  The  baekwunl  di^ 
ilacenient  of  Ihe  exlenial  iiuilleohi-  natiindly  r.TUses  I 
eriain  di-gn-e  of  onlwiml  nitiKii.n  i.f  t\»-  Hslnigsihis  ; 
too,  is  slightly  rotated  outward  on  its  long  a 
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Case  of  Atrophy  of  the  Back  and  Sole  of  the  Foot  aftd 
a  Fracture  of  the  Os  Cakls, 

A  >vi>rknuui,  twenty -to  iir  ymrs  ol  ngf,  fell  (rnm  a  scafTnlding  ooe 
sUiry  high  on  August  IS,  I^:^.  tmstnining  »  fnictnre  of  th<^  Mt  us 
calcia.  He  vths  Irfutttl  ut  IJrst  in  Uip  hw^ital,  then  atletidcd  niv 
cliuio  rroiu  OctoUr  ±!,  IMH  until  April  -JO,  Itm.  Tlie  illustnitionB 
Bhuw  the  ntroph.v  of  thi^  mnsclts  ol  the  left  foot  very  distiiuitlj-.  Thf 
abHuctor  inlliris  iiikI  the  belly  of  the  pxteiusor  oommimis  brevis  are 
paiijciilarly  aSeeti^l.  The  lufs  appear  more  closely  approximated 
than  ou  tlie  numuil  foot;  the  sole  is  narrowed,  and  is  soioewhat  pale 
or  livid  in  color.  Tlie  pbnbw  toaoia,  whicli  nonnalty  can  he  diBtinclly 
traced,  is  not  evident  on  tlie  ntrophied  foot.  The  rednced  size  of  the 
footprint  anit  (he  Alight  Salteiiing  irf  the  anih  are  shown  u)  fi^re  97. 


making  it  appear  tliickencd  externally,  as  if  it  had  1 
the  seiit  of  a  com  press! on-fmi-tutv.  The  position  of  tbi 
ai^tra^la'}  Hattinilly  afFet-ta  that  of  the  tihia,  tuid  we  tlieit 
forc'  Slid  a  ti  lib  luxation  of  thu  anklt.--joiiit.  The  tihia  i 
sitglitly  rotated  outward,  the  kntc  on  the  injured  aide  i 
in  aoine  cases  slightly  raised  «bove  tin-  normal,  the  r 
change  of  position  being  iip|)areiil  tit  the  anterior  snperioi 
spine.  The  muscles  appear  atonic,  or  even  greatly  atr< 
phied.  This  in  most  wotloeuble  in  the  leg.  btit  may  in-  1 
volve  the  whole  extremity.  The  inversion  of  the  foot 
necessitates  walking  on  its  outer  nlge;  the  metatarsal 
hones  are  thereby  pressed  closely  together,  narrowing  the 

f(H)t.  J 

Cn»f  of  Kpraineit  ankle,  eamplimlfd  hy  dinhiraliim  uf  Ihr  inferior  lihit^  \ 
fibKlnr  joinl.     (Fig.  06,  p.  ^5:1.1  1 

A  n-orkiiuD,  forty  ypura  of  age,  elipimi  on  a  lixldi^r  on  Janu-- 
ary  25,  1898,  and  tell  fnini  the  fonith  ning,  siiraiiiiiig  his  ankle. 
He  wais  trmted  in  tijp  hiM|i<t»l  tor  (tevi-ii  wet'lm;  Kjilinls  were  applied 
for  two  weeks  and  pliisU'r  iNUMlngrs  for  four  wts'ks;  he  was  allowed 
to  walk  in  thi'  eighth  wrek.  lie  was  inili)in|iicntlv  trealnl  in  mv 
clinic,  np  to  OtHober  N,  18!)ei.  The  swelling  ot  lh<>  tinkle  imhndeaj 
very  Hlowly,  and  the  patient  remained  lauie  for  a  long  time.  '*~ 
akiagraph  nhows  tlie  upward  displaeemcnt  ot  the  hiwl  «f  the  a«tn 
,  Ins  and  the  anterior  extremity'  of  the  oh  oalcii;  iiImi  tlie  linekwai^  i 
,  placement  of  the  eitenuU  nialleolus.     The  fiwt  wub  invortwi. 


,2  «?^- 
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TREATMENT  OF  SPRAINS.  i-ih 

In  slight  cases  nC  spniin  tlip  iisrfiilness  of  tljc  \n\vt  may 
Iw  only  inipairwl  sligliily,  iw  nut  at  all.  Patifiits  are 
usiiully  able  to  walk  witlmiit  dit^ii'iiky  iu  five  or  six  weeks, 
altliungli  tli«y  cuntiiiiK.'  tn  I'lnnjilalti  of  \a\a,  wliicli  they 
ilcfinitoly  luuitc  Iu  tlii-  aiikk-joiDt,  and  of  inability  to 
carry  heavy  loads. 

The  effect  <ni  fnnctional  (tower  of"  severe  cases  of  sprain 
is,  on  the  other  hand,  very  considerable.  Lameness  is  a 
niarked  Kymptom,  and  the  muscles  of  the  whole  extremity, 
and  eapecially  of  the  foot,  become  greatly  atropliiccl.  It 
may  be  six  months,  or  even  longer,  before  the  [latient  is 
able  tu  ri'siniic-  work. 

Treatment. — The  malposition  of  the  foot  should  he 
corrwti^d  by  ciLivfnl  l>andaging,  or  the  jKitieiit  shonid  wear 
a  laced  shoe,  appropriately  pBdde<l.  In  ad<lition,  medico- 
mechanical  exercises  on  an  apparatns,  muKsage,  electricity, 
etu.,  are  in  place. 

Insunmee  allowance,  20^.  If  the  patient  is  obliged 
to  use  a  cane,  50  fe  or  over. 

Apart  from  the  typical  displacement  of  the  ankle  in 
cases  of  sprain  (tnclnding  the  mid-tarsal  joint),  we  occa- 
sionally see  coses  in  which  tlie  appearaiiecs  simulate  a 
fracture  of  the  internal  nialleciliis,  although  the  latter  is 
quite  intact.  The  internal  maUcoluii  prnjeets  distinctly 
and  its  outlines  are  not  well  detineil ;  as  a  rule,  there  is 
HO  talipes  valgus.  If  a  skiagniph  be  taken  with  the  toes 
pointing  upward,  it  will  show  an  abnormally  wide  interval 
between  the  articular  surface  of  the  internal  mallTOhis 
and  the  internal  surfae*  of  the  astnigulup.  Having  tbuiid 
the  external  malleolus  abnoimally  movable  in  a  number 
of  these  cases,  I  conclndc  that  the  malposition  is  due  to 
laceration  of  the  external  lateral  ligament  of  the  joint. 
Patients  are  usually  able  to  resume  work  within  a  few 
weeks.  A  firm  bandage  arountl  the  ankle  Mill  be  found 
very  helpful,  esiH-eially  during  working  bouw. 

When  an  insurance  allowance  l)econies  uecessarj',  a  rate 
of  from  10^  to  20^  will  usually  be  Ibuud  sufficient;  it 
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seldom  neitls  to  exceed  ttiis.      CVirnplete  ix.-covery  is  to  fc 
expected  within  six  niontlis  in  average  eases. 

Dislocation  of  the  AnklC'Jolnt. 

Sill.!»N:iti.„i-„tih,.  :,i,kl,->.ii,t  |,c,.j.,r:uu!..fllie 


neo-astnigaloid  and  niiii-tarvjil  jc.intti  liave  been  discussed^ 
UiHler  spniitis. 

Dial  oca  ti  on  s  of  tlie  iiukle-joint,  if  proiwrly  reduced, 
should  Ileal  without  difficulty,  nnd  leave  nn  iiftcr-troublp  ; 
but  Id  some  cases  uiifavonible  iivsults  arc  seen.  TIic-.se 
usually  take  the  form  of  loose-joiiiltnl  of  stiffticss 

and   restricted  mobility   nf   the  an!  ^^  latter 


I 


DIBLOCATION  OF  THE  ASTBAQALVS.  467 


condition  is  due  to  citatricial  adhesions,  contracturcB,  or 
<!is|iliirenM'iit.  Movement  of  the  joint  is  jminful  and  pro- 
diitx),-;  cre|iitiis,  and  the  muscles  uf  the  iiiot  and  leg,  or 
oven  of  the  wholis  extremity,  undergo  atrophy. 

The  treatment  is  symptomatic,  liisunkiice  allowance, 
iiljout  SO*^,. 

Ijiiter.il  disloeations  are  usually  e(impli«itcd  ^¥ith  frac- 
tures of  the  malleoli,  hence  the  similarity  of  the  after- 
symptoms  of  the  two  lesions,  as  disi)layed  in  talipes  valgus 
or  varus,  flexion  of  the  knee,  stiffness  of  the  joint^  and 
muscular  atrophy. 


Dislocation  of  the  Astragalus. 

One  fonn  of  lateral  dislocation  of  this  bone,  which  ia 
more  properly  spoken  of  as  a  subluxation,  is  apt  to  remain 
unrecognized,  and  tu  be  seldom,  if  ever,  reduced,  although 
even  after  the  acute  synipt'iiiis  have  subsided  the  displace- 
ment remains  quite  noticeable.  The  injury  is  diagnosed 
OB  "  dislocation  "  or  "  t^pruin  "  of  the  ankle-joint,  or  occa- 
sionally us  a  "malleolar  fracture."  As  u  rule,  the  astray 
alus  is  displaced  inward,  the  inner  edge  of  the  trochlear 
8urfa(!e,  as  well  as  the  neck  and  hea<l  of  the  bone,  being 
distinctly  perceptible  on  the  inner  border  of  the  foot 
There  is  a  slight  degree  of  tidipes  valgus,  and  the  outlines 
of  the  external  malleolus  can  barely  be  discerne*!. 
Flexion  and  extension  of  the  ankle-joint  are  relatively 
well  preser\'ed,  but  lateral  movement  is  restricted.  The 
muscles  of  the  calf  are  usually  found  atrophied.  It  is 
often  necessary  for  the  patient  to  wear  a  laced  boot  witli 
an  appropriate  pad ;  in  especially  severe  cases  side  sup- 
ports mav  also  be  required. 

Insumnc^«  allowance,  from  20  ^  to  2o  ^ ,  on  the 
averjge. 

Subluxation  of  the  whole  bone  outward,  with  conse- 
quent talipes  varus,  is  also  met  with,  hut  less  frequently 
than  the  form  previously  described,  and  usually  occurs  in 
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sists  of  genu   valgum,  together  with   flexion  aud  invranl 

rotatiou  of  tlie  leg,  autl  inward  i-olatlon  vi'  tim  lieud  of 

tlic  femur. 

The  after-treatment  for  these  brjiiiiil  nuilleolar  fractures 

may  extend  over  atveral  months,  or  even  a  whole  year  if 
the  individual  is  no  lunger  young. 
A  larcd  and  paddci)  >^hoe  should 
be  worn  to  prevent  an  iiirrease  of 
the  deformity.  Splints,  by  reliev- 
ing the  fiMit  of  the  weight  of  tlie 
body,  aometimes  render  excellent 
service,  and  eifeel  a  more  rapid 
cure  than  euuld  otherwise  be  ac- 
complUhed.  If  tiie  vulgiis  is 
extreme  aud  the  patient  19  very 
Bti.iut,  it  is  well  to  strengthen 
the  inner  l>ar  of  tlie  splint  by  a 
small  liorizitntul  bur  running  from 
it  t*J  the  heel.  Tllis  alaa  adds 
considerably  to  the  supjiort  of  the 
f<K)t.  Massage,  elei-tric  stiuiula- 
tion  of  the  muscles,  and  inedioo- 
mee.hanieal  exercises  lire  also  of 
great  value.  Insuranee  allowance^,' 
from  25  J^  to  33;^,  or  mow, 
deiK'iiding  on  the  deformity. 

Tlie  accoiiiptinyiiig   ptutnre  (Pig,   88) 

illiidti'iitR!  the  mae  nt  a  workman,  thiny>> 

rmii'  \  curH  iiF  njje,  nlio  im»tainHl  a  ^r)»DaL' 

fn'ruion-tnidtiire  of  llie  ititcninl  ntftlleolna' 

^'  lavuw-^l  liy  n  whtel   piKwinu  over  hfa  lett 

ankle.     Thi!  inner  malleiilns  is  thiokeM4 

Mid  very  {ironiiiient.  the  foot  is  diHpbicvd  uatwtinl,  iukI  the  mnaulot 

of  tlie  whole  extremity,  rapfciull.v  m  the  teg,  arc  atrophied. 

Catf  af  Igpiml  rtrnHiiU'frai-lnre  uf  thfintinuil  nuilli'OluK,  follnuifd  hjf 
aeriaut  funelioHal  ditabilUg. 

The  ou-om Jinny ing  skiagraph  ( Fig.  90.  p.  461 )  nhnns  the  ntitditioa 
of  the  injured  pitftH  in  the  CBAe  of  n  n'orkmati,  forty-iiint<  y<3ira  of  n^ 
who  was  injurnl,  aa  ja»t  iilAled,  od  Jnly  3.  lt*))T.  when  n  curt  lowled 
i  struck  )uB  right  leg.     He  was  tniat«d  in  Ibc  liosiutAl  for 
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Symptoms. — At  tlio  time  when  the  imtit-tii  iw  ili.-t- 
aii»ied  from  stirgif^l  treatment  lie  is  ustiiiily  himc,  and 
may  be  unable  to  wulk  at  nil  wttlitiut  the  sii[)|)urt  of  one 
or  even  two  cinitn.  The  injured  foot  and  leg  are 
uingesttxl  and  edematous,  redd  ml  i-b  hie  in  color,  and 
I'ltHinently  extreiuely  tvlii  to  the  ttmeh.  The  whole  ex- 
tn'iuity,  fmm  the  biittoeks  down,  is  notieeably  atrophied. 
The  loot  often  appears  small,  and  narrowed  acrosn  the 
toes  and  metataiisus  in  conseqiieuee  of  the  atrtipliy  of 
the  ranscles ;  wiiile  the  sole  is  soft,  thin,  and  pale  or 
Hlightly  (cyanotic.  If  the  patient  is  placctl  on  a  high  stixil, 
with  tiie  tW't  [tandlel,  the  internal  malleolus  is  seen  to  be 
much  diickeneil  and  to  project  considerably ;  it  is  also 
somewhat  directt^'d  downward.  The  external  malleoluH  a])- 
pear»  flattened  and  \a  raised  in  proportion  as  the  inner  one 
is  depreu-sod.  Jnst  almve  it  a  distinut  depression  is  notice- 
able. In  many  cases  the  internal  majleolu^  is  fouud  dis- 
placed forwanl,  the  external  malleolus  being  displacc<l 
backward  to  a  corresponding  degree;  consequently,  the 
inner  bonier  of  the  dorsum  of  the  foot  is  more  or  less 
shortened.  The  astragalus,  having  lust  tlic  supjMirt  of  the 
delt4)id  ligiimeut,  sinks  somewhat  downwanl  and  inward, 
carrying  the  scaphoid  with  it.  In  short,  we  have  a  rota- 
tion of  the  foot  by  which  its  inner  l)order  is  lowered  and 
its  onter  liorder  oorrosjwndingly  raised.  The  articular 
surface  of  the  tibia  frequently  lieciunes  partly  displaced 
from  the  trochlea  of  the  astragalus,  and  the  nuibility  of 
the  anklfrjoint  is  rewtriet*-*!  or  nonipletely  Busjwndcd,  Of 
the  movement  of  the  joint,  flexion  and  extension  arc  rel- 
atively best  preserved,  lateral  movement  being  much 
more  seriously  affected.  There  is  often  dirttinct  orepitns 
inider  the  malleoli  perceptilile  to  the  touch,  and  some- 
times loud  enough  to  Ix'  heard  at  a  distance.  I^ame- 
ness  is  a  more  or  less  well-marke<l  symptom,  and  fre- 
quently de{>ends  not  only  on  the  deformity  of  the  foot  as 
previously  described,  but  also  on  the  mal[)oailion  of  the 
knee-joint  and  lii]t-joiiil  that  aecorapany  it.     Thia  coit- 
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t«n  weeks,  beginning  U)  walk  tax  weeks  atter  the  accideut,  t 
being  properl;,'  sapporlMl. 

I  examined  hin)  on  Octolier  2,  1«97.  The  ilcfurniit)'  is  mtfBciently 
ehowD  in  Hk  skiagraph.  He  walked  on  the  inner  bomer  o(  the  fool, 
and  the  ankle  was  ejttreniely  BtiH.  He  was  diitohanced  Irom  treabnrnt 
on  Febmary  'HI,  1898,  with  an  insumiipc  allii«n:uie  of  3^1%.  The 
gait  had  (i>iisiderahly  iniiimved.  There  ia  no  further  change  to  be 
reported. 

Ciac  of  typical  rtmion-fraeltirc  of  the  internal  mnllenltia.  ( Fig.  UMl. 
p.  46-2.) 

A  druggist,  thirty -two  years  of  oge,  when  dis;hargiiig  a  coinmiaiioti 
in  a  newbuilding,  tell  n*ith  a  scsfToldlDg,  and  at  the  annie  lime  his 
left  ankle  was  Btniek  by  a  Imanl.  The  illuKtrution  shows  a  well- 
ukarked  talipes  val^nis;  the  fool  is  niuebilisploeed  outward;  the  internal 
malleolus  isextTEinclypruniineut  Tlie  ankle  was  stiff  at drst,  butaftor 
a  coDTse  of  treatment  its  mobilitj'  whs  satuifHCtaril;  regained.  The 
patient  was  safficiently  recovered  to  be  on  his  feet  [rom  early  in  the 
morning  until  late  in  the  evening  a  year  afier  the  ocrident.  His  in< 
sorauce  allowance  was  3U%  at  Bret  bat  was  rediiwd  to  \!i%  in  the  tot- 
lowingyear.  The  whole  extremity  Iwsn'tntunedeonBidenibly  atrophied, 
and  varicose  veins  are  beginning  to  show  in  both  tegs. 

The  accompanying  skiagraph  [Fig.  101,  p.  463)  ^owsa  very  aeii-re 
cose  of  typical  eversion-frueture  of  the  left  ankle,  witli  subsequent 
uomplete  ankylosis.  The  patient  was  a  painter,  forty-five  yeam  of 
age,  who  stit^ined  the  injiuy  in  qnestioii  tiy  falling  down  »  Right  of 
stairs  on  Jnl.i  -27,  ISSa.  He  whs  under  treatment  until  April,  imr, 
when  be  was  dia^harged  with  an  insurance  allowance  of  33j%. 
was  exceedingly  lame  at  fimti  this  symptom  somewhat  diminja 
later  on.  No  important  change  has  taken  plmv  in  his  ciuiditii 
TliF  skiagraph  was  token  shortly  before  his  diseluirge. 

The  (ypical  inversion-fraetiires  of  the  exlemal  mallei 
Ills  are  pnMlmtil,  as  are  many  sprains,  liy  violently  turn- 
ing tlu'  anklf  witli  the  foot  inverted.  The  outer  edge  of 
the  troeliha  of  the  astrajrahis  «tnkre  n^inst  ihc  iuiier 
Biirfaoe  of  the  esternal  mnlkiihis,  and,  as  the  extcnial 
lateral  ligament  ie  usually  strong  enowjrli  to  resist  the 
strain,  the  malleohis  is  broken  ofi"  Just  alwve  the  Iwrder 
of  the  aatragahiH.  In  some  cases,  however,  the  ligament 
gives  way  also.  The  mechanism  of  the  lecion  is  too  well 
known  from  text-books  on  fractures  and  dislocations  to 
d  discussion  here.  It  often  passes  iinr(!cognize<l  under 
diagnosis  of  "  sprain."  Since  working-men  are  some- 
es  known  to  continue  to  use  the  injured  foot  after  the 
walking  to  the  doctor  or  remaining  at  their 
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work, — trades-uiiiims  are  oftcD  inclined  to  discredit  the 
existence  of  &  fmcture  aud  to  fix  the  rate  of  insurance 
allnwJince  proportionately. 

The  rteqiiels  depeud  altogether  on  tlie  accuracy  of  the 
diiignosiij  and  on  the  treatment  that  \ri  iustitiited.  If 
the  injury  is  n^rded  as  a  simple  sprain,  requiriug  onJy 
rest  and  applications,  healing  is  likely  to  be  accompanied 
by  extensive  callous  thickening  of  the  external  malleolus, 
and  by  more  or  less  well-defined  inverijiou  of  the  foot, 
The  lattfir  is  a  marked  feature  of  some  cases,  especially 
of  those  accompanied  by  the  characteristic  displacements 
of  sprain  and  by  dislocation  of  the  inferior  tibiofibular 
joint  Occasionally,  the  fragment  of  the  malleolus  is  car- 
ried downward  and  slightly  backward  by  the  calameo- 
fibular  division  of  the  external  lateral  ligament,  leaving 
an  appnrciable  interval  between  it  and  the  upper  fragment. 

Even  when  diagnosis  and  treatment  are  all  that  cfluld 
be  desired,  cases  sometimes  occur  presenting  a  well-dt— 
fined  talipes  varus  after  recoverj-. 

In  contnulistinction  to  this  fact  excellent  result^)  are 
sometimes  obtained  in  spite  of  continued  use  of  the  in- 
jured foot  and  an  entire  lack  of  treatment,  or,  at  the 
most,  a  bandage  around  the  ankle. 

The  talipes  varus  is  explained  by  the  change  of  rela- 
tion between  the  astragalus  and  the  external  malleolus, 
as  well  as  between  the  former  and  the  other  adjacent 
tarsal  bones,  and  made  still  more  clear  by  an  X-ray  ex- 
amination. The  deformity  of  the  foot  obliges  the  patient 
to  tread  more  or  less  on  its  outer  bonier;  it  grows 
thinner  and  narrower ;  the  metatarsal  bones  change  their 
position  in  adapting  themselves  to  the  new  conditions 
from  above ;  the  whole  extremity,  even  including  the 
buttocks,  nmlergoes  atrophy,  and  genu  varum,  or  occa- 
sionally valgum,  is  frequently  observed.  Crepitus  under 
the  external  malleolus  persists  for  some  time,  and  mobil- 
ity of  the  joint  is  restricted.  Lameness  is  usually  evi- 
dent for  a  time  after  healing  of  the  fracture. 
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Tlie  after-treatmt'iit  consists  of  local  vajKir-batlis  am 
m»li<;uiuechaniea]  exerci^'S,  by  means  of  which  the  symp 
toms  are  gradually  overcome.  The  mnlpositioa  w  bee 
opjHised  by  a  properly  padded  laced  shoe.  Patients  ar 
able  to  resume  work,  as  a  rule,  within  from  four  to  aj 
weeks,  altliough  eases  are  not  lai:king  in  which  six  moiiUii 
ami  even  longer  are  rcqiiin-d  for  treatment  The  as© 
fulness  of  the  joint  may  be  ]>ailly  or  even  completely  re 
stored,  while  its  geueral  anutuniic  condition  remains  a< 
previously  descriljed.  Recovery,  in  the  sense  of  complete 
disappearance  of  all  the  symptnius,  niuy,  iiidee<i,  nevei 
take  place. 

Average  insurance  allowance,  20^;. for  Bcvere  cas^ 
3.'iif.  or  more. 

Occflsioually,  in  cases  of  e  vers  ion-fracture,  a  hit  of  tlic 
tibia  18  broken  off  from  the  outer  [tart  of  its  lower  ex- 
tremity at  the  same  time  that  the  fibula  is  fractured  ju»l 
above  the  malleolus.  The  injury  to  the  tibia  at  thi.s  point 
increases  the  ilanger  of  subsequent  etiffnesB  of  the  nnkle- 
joint. 

Case  of  tiipiml  iawrsioa-fra^an  oftht  Irfl  anklf  {frmlun  of  the  «- 
tmml  mallfoliu).     (Piga.  KB  and  Iffil,  p.  467. ) 

A  nkqieDt«r,  tUirty-nine  yean  of  a^  Ml  troin  &  tmfloMing,  abonl 
nine  feet  high,  on  Novenilwr  21,  1890,  BUBtttiiiiiifi:  llie  (Tnutore  just 
nained.  When  I  exAmmfd  him.  on  Febniar.v  '2-1,  1891,  he  DonipImnMl 
of  pain  in  the  onter  side  of  th^  oukle,  ninninfc  ap  to  the  niiddle  of 
the  knee.  The  external  innlleulus  was  ninth  thickoneil,  the  internal 
one  hnd  dieappeared.  Thr  fiiot  won  inverted  and  the  tendon  of  the 
tihittliB  nnticu«  w»i  strongly  ciintracl«i.  Tile  muscles  of  tile  whole 
extremity  were  atrophied  ;  the  left  anterior  enperior  spine  and  the 
knee-joint  and  ankle-joint  were  elevated.  The  last-named  srniptoina 
dutappoored  in  the  coome  of  time.  The  ankle-joint  wax  partly  etifl,  and 
there  was  crepitation  under  the  external  mallmltiH  on  movement  of 
the  Joint.  Tlie  aceomponying  illustratiiins  show  the  inversion  of  the 
fnot  and  the  thii-kenin);  ol  the  external  lualleolnH;  the  foot  alvt  apprara 
narrowed  and  the  leg  wiistod.  Tlie  i<kiiif{r»p1i  nhowfi)  the  fihnla  to  be 
onnsidenibly  displanil  ;  the  lower  extremity  was  sepnrntetl  from  tlie 
inferior  tihioGbnIar  joint  while  the  Hhula,  as  a  whole,  whieh  had  l>e- 
ipwhat  rurvpd  rahnequeiittothe  fmrttirc,  waflcliwely  appro:(i- 
the  tibia.  The  course  of  treatment  laitted  fmm  Pehniaiy  24, 
.  nntil  AiiKiU't  14,  1891.  At  Unit  htniencai  htid  been  very  marked, 
the  patient  had  been  unable  t<i  walk  witluint  a  ciuif;  when  ilia- 
■ged,  be  was  able  to  walk  mueh  betUr. 
insimuiceBilowniioe,  33j;t',  reduced  to  3(1^  on  December  8,  ]8!)6. 
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Uncomplicated  Fractures  of  the  Malleoli. 

It  ytill  Riiiaiiifi  to  sj)t'iik  of  fnictiiriw  of  the  malleoli 
iilotip,  uncomplitatMl  bv  fnicliirf  of  the  shaft  of  elthr-r 
the  tibia  or  fibula. 

These  fractures  are  pnxhiced  by  a  fall  or  leap  from  a 
height,  by  turning  the  ankle,  etu.  One  or  butli  malleoli 
may  be  involved.  Very  frequently  the  fracture  remains 
unrect^nized,  being  diagnosed  as  a  sprain,  aud  eometimes 
tlie  patient  simply  binds  a  handkerehief  around  the  iujure<l 
ankle  and  («ntinues  to  work,  or  procee»ls  on  foot  to  the 
doctor. 

Sjnnptoms  after  healing  of  the  fracture :  The  aiikic 
remains  Bwollen,  the  outlinoa  of  the  malleohiB  appear  in- 
distinct, the  depressions  on  either  side  of  the  teiido 
Achillis  are  filled  in,  pressure  on  the  affected  malleolus  " 
likely  to  he  painful  and  there  is  pain  on  moving  the  aukh 
and  in  walking.  Crepitus  may  develop  somewhat  lal 
and  the  muscles  of  the  foot  and  leg,  and  [KKStbly  of 
whole  extremity,  nnder^  atrophy. 

Average  insurance  allowance,  20^. 
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Fractures  of  the  Ankk-Joiat. 

The  first  class  of  these  fractures  to  be  considered  is 
that  in  which  the  whole  ankle-joint  is  involveii,  or,  in 
other  words,  in  which  both  the  lower  extremity  of  the 
tibia  an<l  the  trochlear  surface  of  the  astragalus  are 
involved. 

Causes. — Falling  or  leaping  from  a  height,  from  a 
vehicle,  or  from  a  ladder;  severe  crushing— caving  in, 
bi'iii;;  mil  over,  etc 

Symptoms  after  union  is  established  :  The  ankle-joint 
n'iniiius  swollen  and  thickened ;  the  leg  is  shorlened  ; 
there  is  talipes  valgus  or  viinis  ;  the  foot  is  displaced  for- 
wanl  or  backward;  the  ankle-joint  is  stiff;  the  muscles 
ftre  atrophied,  and  the  patient  is  lame. 
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Treatment. — This  is  directed  toward  the  recovery  of 
mobility,  and  includes  local  baths,  inassnge,  gymnastics, 
and  electricity. 

Insurance  allowance,  from  SOJiS  io  aOft, 

Fractures  of  the  Astragalus. 

Whether  the  fractures  of  tiiis  bone  involve  the  bwly  or 
the  processes  is  determined  by  the  form  of  violence  as  well 
as  by  its  intensity. 

The  body  of  the  astragalus  is  fcirmeil  of  very  dense 
cortical  substance,  and  in  the  great  majority  of  cases  a 
leap  or  full  from  a  heiglit  on  the  feet  causes  it  to  be  driven 
into  the  sjKitigy  tissue  of  the  os  calcis.  In  other  cases 
the  body  uf  the  astragalns  alone  is  fractured.  It  niay  be 
fissured  or  broken  into  fragments. 

Fractures  of  the  body  may  be  confined  to  this  por- 
tion of  tlie  l)onc  or  may  extend  into  the  processes  or  to 
the  OS  calcis.  The  functional  pn^nosis  of  onlinary  longi- 
tudinal fissures  of  the  trochlea  is  good ;  comminuted  or 
multiple  fractures  of  the  body,  on  the  other  hand,  invari- 
ably leave  the  joint  stiff. 

The  symptoms  are  as  follows  :  The  leg  is  shortened  ; 
the  whole  ankle  is  swollen  or  thickened,  making  the  out- 
lines of  the  malleoli  indistinct.  In  place  of  the  usual 
concave  curve  of  the  ankle-joint  in  front,  we  find  a  promi- 
nence at  this  point  between  the  buck  of  the  fwjt  and  the 
leg ;  the  tarsal  sinus  appears  swollen  and  is  the  seat  of 
pain  (tarsalgia) ;  the  convexity  of  the  posterior  portion 
of  the  dorsum  of  the  foot  is  increased  ;  the  foot  is  atro- 
phied, as  is  the  whole  extremity,  and  the  patient  is  lame. 
Insurance  allowance,  from  33 J  ^  to  60  ^ ,  or  more. 

Fractures  of  the  astragalus  are  frequently  accompanied 
by  diskM»Ltion,  which  is  likely  to  produce  an  extreme  de- 
gree of  ehib-fftot,  almost  destroying  its  usefulness.  (See 
Pkte  40,  Fig.  2.) 

Symptoms. — If  the  tibia  rests  on  one  or  both  margins 
of  the  trochlea,  the  extremity  is  lengthened  ;  otherwise  it 
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sometim^ 


I 


is  shortened.  There  is  club-foot  or  flat-foot,  s 
accoiDpanied  by  talipes  vulgiis.  The  leiiglh  of  the  Imu-'Ic 
of  the  foot  is  ditiiiiiiehed  or  increasctl,  llie  iiollow  at  tht- 
ankle  is  filled  in  and  painful ;  the  ankle-joint  is  stiff;  tlie 
muscles  are  atrophied,  and  the  piitient  finds  it  difliciilt  to 
Btand  or  to  walk.  If  the  extremity  is  leiigtheno<!,  the 
patient  is  unable  to  place  the  feet  parallel,  and  lias  to  put, 
the  injured  one  in  front.  J| 

Insurance  allowance,  usually  over  50^.  fl 

Fractures  of  the  Neck  and  Head  of  the  Astrasalus, 

These  lesions  are   met  wilh  far  more  frequently  than 
fractures  of  the  Ixxly,  which  i.s  jiartly  to  be  uceount4-(l  ("or 
by  the  prepondenince  of  fiimngy  tissue  in  tlie  ucck  of  the 
btjue.     Fractures  of  tlio  nei'k  are  caused  not  only  by  such 
accidents  as  a  fall  or  leap  from  a  height,  but  also  by  nnicli 
simpler  forms  of  traumatism,  such  as  turning  the  niikle, 
esjXH^ially  when  the  foot  is  caught.     The  remote  symptoms 
de]>end  on  the  position  in  which  the  frajrmenls  unite.     If 
the  head  of  the  bone  is  displaced  upward,  the  dorsum  o 
the  fiiot  appears  uimonnalty  arched  and  prominent     If 
is  dJHplaceil  inward,  talijKs  valgus  or  varus  results,  f 
oiVcn  the   latter.     One  form  of  fracture  of  the  neck  c 
serves  s)iecial   altcntion, — namely,  romprpssion-fraotUV 
— in  which  the  violence  acts  in  the  long  axis  of  the  fbd 
This  form  is  proltably  never  met  with  except  in  otiM 
of  eaving-iii. 

My  (nillBction  includra  a  apwimen  of  n-nnited  ponipreasion-^raetn 
of  thi'  ti«^'k  o!  thi>  UNtniffnltiH,  tlie  scajihiiul  alwi  tdiowing  eridenccai 
(KoinprFstiion.  I  nlim  unoe  liappennl  lo  wt  a  n'uui(e<l  oumpnnlai 
tracture  uf   thf  ni«k  uf  tlie  aalniguliu)  hi  a  Biilijcct  Id  the  disuetitt 

Owe  of  reunilfd  frarlurr  of  the  nrrlc  of  thf  antragaluH,  of  the  tuhrrde  t 
iltpoiilnior  nHrfarr,  nnil  of  Ike  oa  mlrin,  muiied  bg  taming  the  ant 
Seguet,  oomplete  niikvlcMiH  ot  the  ankle-joint. 

A  bod-corriN,  twenty -seven  yaimof  age,  when  aitrylng  a  loadi 
lime  OD  bin  shoulder,  stopped  on  a  Bmall  stone  and  tnnitd  his  nuKI 
He  suabiined  the  injuries  just  meiitionnl,  in  udditinn  to  a  uprain.    S 

'  treated  in  tbe  hospital  at  first,  ootuiiiK  tu  u.    '  *    ' 


^H 
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Fig.  ItA. 
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FRACTURES  OF  THE  ASTSAQALUS. 


and  Hnliseqnenlly  received  treatment  under  my  dirMtion  from  October 
2U  niitil  DMeniber  \i,  IrtKl.  The  skiagraph*  was  taken  nt  the  time 
of  his  diseliarge.  There  wbh  a  deciileit  Ijilipes  \aniH,  but  the  |«tient 
waa  comparative! J  little  inoonveniencwl  thereby,  and  could  walk  yaiW 

The  afler-treatment  of  fracturee  of  the  astragnhis  may 
detnaod  considerable  time,  particularly  when,  by  reawtii 
of  u  mistaken  diagnosis,  the  {>atieiit  was  allowed  to  walk 
too  soon.  This  !s  unfortunately  not  so  infrequent  an 
occurrenw  uh  one  wonid  wish. 

A  laced  boot,  possibly  with  side  supports,  is  in  many 
caees  essential  at  first.  Exetxrise,  massage,  etc.,  to  over- 
come the  stifTncss,  are,  of  course,  also  indicated. 

The  insurance  allowauce  may  amount  to  from  25^  to 
33}  ^0  ',  in  severe  caiies  a  considerably  higher  rate  may  be 
warranteil, 

Tlie  posterior  internal  tubercle  of  the  astragalus  is 
very  frequently  broken  off.  This  tubercle  contains  a 
groove  that  affords  passage  to  the  tendon  of  the  flexor 
longus  pollicis,  while  the  tendon  of  the  flexor  communis 
digitonnn  runs  along  its  Iwirder.  The  lesion  is  very  likely 
to  occur  in  connection  with  conipression-fractures  of  the 
OS  calcis,  in  which  the  astragalus  becomes  impactal  in  the 
former  bone.  Occastoimlly,  the  fracture  in  confined  to  the 
process,  in  which  case  it  is  due  to  turning  the  ankle, 
usually  to  turning  it  inwani,  the  foot  being  forcibly 
everted.  Sometimes  the  tiilwrcle  is  rot  only  broken  off, 
but  is  displaced  by  nearly  one  centimeter  towanl  the  pos- 
terior extremity  of  the  os  wilcis. 

The  lesion  can  subseriuently  be  rocognized  by  a  swell- 
ing or  prominence  Iwhind  the  internal  malleolus,  which 
is  most  apparent  when  tiie  fwt  are  placed  jwnillel  and 
viewed  from  behind.  This  p<iiut  is  usually  sensitive  to 
pressure.  Flexion  of  the  great  toe  is  sometimes  inter- 
fered with. 

When  only  thi'  tiiU'rcle  is  involved,  the  jMitient  is  usu- 
ally not  incapacitated  for  wi)rk.  An  insuninctt  allowance 
of  \bfe    for  three  mouths  is  usually  sufficient  for  the 
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cases  in  which  the  symptoms  consist  of  slight  nwelling, 
sliglit  talipes  valgus,  partial  inability  to  flox  the  to«*,  ami 
moderate  mnecular  atrophy  of  the  kg. 

It  should  l>e  remembered  that  fraetnrt's  of  the  astraga- 
lus are  very  often  overlooked,  and  are  frequently  ilifficult 
to  diagnose.  Thty  are  often  eoneealed  under  the  diagno- 
sis of  "  sprain  "  yr  "  nuilleolur  fracture." 


r 


Scars  of  the  Ankle. 

Extensive  scars  over  the  nnkic,  or  sea 
whit'li  are  deeplv  ulluolnil  |i>  thi'  uudi--'' 
mi  t'xtremely  unfavorable  intiiicmr  i 
thf  fiMit  and  M]»on  the  ailinn  nf  llu 
be  completely  immubllixed  ;  tht.'  I 


I  thi.-4  loc»t)i 
licv^nes,  havj 
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and  the  fimt  and  leg  appear  congested.  Soatds,  fol- 
lowed by  pruluuged  suppuration,  and  ceUulitis  are  Uie 
ehief  causes  of  such  cxt«nsive  growths  of  cicatricial 
tisHue.  The  insurance  allowance  varies  from  25^  to 
SOjif.,  according  to  the  severity  of  the  symptoms. 

Dislocation  of  tlie  Peronel  Tendons. 

The  ]>eronei  tendons  are  OMasionally  displaced  in  con- 
nection with  sprains  of  the  ankle,  fractures  of  the  ex- 
ternal malleolus  or  fractures  of  the  tubercle  on  the  external 
surface  of  the  os  calcis.  It  is  rare  for  the  dislocation  to 
occur  by  it«elf.  If  there  is  much  jiain,  the  tendons  should 
be  sutured  in  position  ;  sometimes,  however,  tlie  displace- 
ment gives  rise  to  no  trouble  whatever.  After  fractures 
of  the  external  tubercle  on  the  ob  calcis,  there  is  danger 
of  the  tendons  becoming  involved  in  the  callus,  in  which 
case  the  action  of  the  muscles  is  abolished.  (Sit;  Separa- 
tion of  the  Tubercle  on  the  External  Surface  of  the  Oa 
Caicis.) 

Quw  of  parlial  di^oration  of  Ihe  trailnn  0/  llu'  prroiifvn  limipui,  due  to 
fraetarr  of  tht  oa  ealcis. 

By  luokinj;  diMel.v  at  the  twcompnii.ving  illuntrntinn  (Fig.  107)  the 
tendon  nf  the  pciuneiis  lonjtiis  can  be  recifjnized  ft!>ove  the  eiWraal 
nuiUealuB.     The  displtkcement  gave  rise  to  uo  BymptoniH  in  this  case. 

Traumatic  Aclilllodynia. 

This  term  indicsites  an  inflammation  of  the  hnrsa  just 
above  the  insertion  of  the  tendo  Acliillis,  \\\r\^  between 
it  and  the  posterior  extremity  of  the  os  cutcis.  In  some 
cases  the  symptoms  are  ineonsiderable  ;  in  others,  the 
IKttients  complain  of  very  severe  |uiin.  Suppuration  may 
be  induiml  by  irritating  pressure  of  the  shoe. 

Wounds  and  Scars  of  the  Foot. 

(Fitty-aeven  Cases  of  Womitls  of  the  Dorsum  and  Solo  of  Uie  Foot 

without  Injury  of  the  fiooes. ) 

The  danger  of  infection  in  cases  of  wounds  of  the  foot 
is  evident,  especially  in  individuals  of  iincleauly  personal 
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cdenia^l 


haliitH.     Pixilonged  siijtpiirative  processes  ami  i 
tilt'  ffiot  aDtl  leg  are  tlie  consequenpes  Xi>  Ite  fwiretl. 

Treatment. — Rest  in  bed,  careful  cleansing  of  the  part, 
and  antisL'ptio  dresBingM  are  indicated.  Ciiniprc'sses  wet 
with  a  solution  of  aci-tate  of  alum  are  very  serviceable.      ■ 

The  efil'iit  of  the  scar  on  the  functional  action  of  the  foqM 
varies  with  its  location.     A  scar  at  the  point  of  origin  wH 
the  extensor  communis  brevis  iuterferes  with  extension" 
of  the  toes,  and,  to  even  a  greater  extent,  with  tiieir  flexion 
and  with  the  bending  of  the  tip  of  the  foot  dowiiwanl. 
(See  Plate  40,  Fig.   1.)     The  mobility  of  the  toes  also 
suffers  when  a  scar  of  the  metatarsal  region  reaches  deep! 
into   the  tissues,  and  at  the  same  time  the  circulation  t 
the  part  is  interfered  witli.     Scars  of  the  pliintnr  siirl 
render  walking  painful,  and  are  always  liable  to    bre 
o|jen, 

The  insurance  allowance  is  proportionate  to  the  loea  c 
functional  power,  heing  cs|H'ci!dly  influenced  by  the  *"* 
of  die  lesion  on  walking  (on  whether  a  cane  is  required)! 

Crushing  of  the  Foot  and  Toes. 

"When  crushing  is  not  severe,  the  injured  part  is  soon 
restored.  If,  however,  the  foot  is  severely  crushed  under 
heavy  objects,  such  as  a  l>cam,  an  iron  rail,  a  block  of 
granite,  the  wheel  of  a  vehicle,  etc.,  the  rcHults  are  likely 
to  l)e  serious.  Fractures  of  the  tjirsal  or  metatarsal 
bones  or  of  the  phalanges  are  usually  produced,  tlie 
fractures  frequently  i>eing  com|iound  and  the  parts  i 
badly  mangled  as  to  require  amputation.  (See  Plate  3& 
Figs.  1  and  2.) 

Even  when  the  Iwnes  remain  intact,  the  estravasationi 
of  blood  and  injuries  of  the  tendons  are  caleulated  1 
render  the  foot  useless  for  some  time  afterward. 


t^acenitlon  of  tlie  Plantar  Fascia. 

The  fiLscia   is  sometimes  torn  when   the  foot  is  1 
■Hslicd,  or  when  the  os  calcis,  for  instance,  is  I 
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a  fall  on  the  feet.  The  lesion  is  subsequently  to  be  rec<^- 
nized  by  a  hanl,  nodiilar  growth,  tlie  size  of  a  Iwan  or 
even  larger,  on  the  inner  border  of  the  foot  where  the 
fascia  is  made  tense  by  flexing;  the  foot.  For  a  time  this 
is  very  painful,  both  in  standing  and  walking,  and  the 
patient  may  be  unable  to  walk  at  all,  unless  supplied  with 
a  properly  padded  shoe.  The  puiu,  however,  dinunishea 
in  the  course  of  time. 

DIfilocatlon  of  the  Subcalcaneold  Bursa. 

I  have  seen  one  case  of  this  lesion.  Normally,  the 
bursa  lies  on  tlie  under  surface  of  the  posterior  portion  of 
the  OS  calcis. 

A  hoit-carrinr,  fortj-aeven  years  of  age,  in  carrying  a  Irmd  o(  Btouca 
on  hia  shoulder,  miule  a  micBtep,  atrikjng  the  lett  lieel  very  foroihiy 
S)^iiiHt  the  ed){e  of  a  ditch.  The  port  beuaoie  pninfnl,  and  he  applied 
coinpreascs.  ftlifn  I  examined  the  pfttipnt,  on  November  23,  ISft?,  I 
found  the  under  mirfaceof  the  oa  calcia  sli^tly  thickened ;  as  lie  raised 
the  heel  from  the  gmnnd  in  walking  n  c.<racking  eoand  was  produced, 
which  conlil  be  hesnl  at  a  distani'e  of  alwnt  six  fept.  Tlie  Imrsa, 
vbich  nas  diaplaoed  forward,  was  removed  and  the  aonnd  disappeared. 

Subluxation  of  the  Os  Calcls. 

Partial  dorsal  dialooition  of  the  os  calois  at  the  cslca- 
neoctiboid  articulation  is  a  lesion  very  frequently  met 
with,  usually  as  a  symptom  of  other  injuries  of  the  foot, 
such  OS  fracture  of  the  os  caleis,  simjile  sprain  of  the 
ankle,  or  sprain  eomplieated  with  malleolar  frarture  or 
fracture  of  the  astmgalus.  The  displacement  can  best  be 
determined  by  means  of  the  X-rays. 

The  astragalus  is  almost  always  secondarily  displaced 
to  a  corresponding  degree  ;  the  outer  anterior  angle  of  the 
greater  process  of  the  os  calcis  is  more  promiuent  on  the 
injnretl  foot  than  on  the  normal  one,  and  lies  higher.  In 
addition,  the  os  ealeis  is  fre(|uently  slightly  rotated  out- 
ward on  its  long  axis.  The  position  of  the  malleoli, 
eapcdally  the  outer  one,  is  also  affected.  -  The  symptoms 
of  the  subluxation — which,  iii  fiicl,  is  often  more  evi- 
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deuced  by  (lie  jwtragaluB  than  by  the  os  calcis  ilself— 
as  a  rule,  of  no  great  moment  after  the  sitb&idoiioo  of 
tlie  inflammation  and  swelling.  Some  patJcuts,  however, 
more  sensitive  tlian  others,  continue  to  complaJQ  of  cuu- 
siderable  [min,  wtiiuh  is  most  severe  when  tJi^y  walk  and 
stand,  and  for  such  a  more  extensive  course  of  after- 
treatment  is  fLKjiiired.  Rest,  compresses,  n^alar  niaf^^sge, 
and  medicomeehanical  exercises  are  tisnally  siiec't^^sful  in 
promoting  recovery.  A  laced  shoe  with  side  supiwrle  is 
advisable  for  some  cases.  If  the  part  remains  pninful,  in 
spite  of  regular  treatment,  it  is  best  to  dismiss  the  patient 
with  a  temporary  iiisiinince  allowance  of  from  20  J?  to 
30^.  As  a  rule,  the  symptoms  disappear  soon  afterward, 
and  the  patient  recovfrs  full  working  capacity.  ^^ 


Fractures  of  the  Os  Cakls.  ^H 

(145  Cases.)  ^ 

For  anatomic  oa  well  as  practical  reasons  it  is  best  to 
divide  tite  fractures  of  the  os  calcis  into  those  of  the  Ixxly 
and  those  of  its  proces^fes,  FraetureH  of  the  botly  fre- 
quently involve  die  processes  also,  while  the  latter  are 
of^cn  broken  without  other  injury  to  the  bone. 

Fractures  of  the  boily  are  almost  invariably  of  tlie 
class  of  compressiou-fraetures,  the  violence  actbig  upon 
the  bone  in  a  vertical  line,  while  at  tJie  same  time  tlie 
astragalus  is  driven  into  its  cancellous  tissue.  The  lesion 
is  usually  occasioned  by  alighting  on  the  heel  after  a  (nil 
or  a  leap  from  a  height.  The  ob  calcia  may  alone  be 
affected,  or  the  fracture  may  involve  the  adjacent  bonet 
the  astragalus  and  malleoli  and  the  lower  end  of 
tibia, 

fli*"  of  romprenlimr-fradaTf  of  Ihf  on  atleif.     The  Jllnetration  (l^ 
IIW)  Hlinws  llie  left  OM  cnliiis  In  ln"  urually  bniadenert  nnd  Ihiokimed. 

Tile  pntient  in  this  raiHo  "as  n  oirpenWr,  (c(rt,v-fonr  years  of  »ne, 
vhn  hatl  fnllcn  from  asoiffoliiing  seven  feet  lii(th  on  September -Jl. 
It^W,  landing  on  the  feet.  He  was  treated  at  home  nt  first,  Hultse- 
qneotlf  fttl«Dding  m;  cliaio  Inim  Deoember  SI,  1S94,  until  Anf 


■11^ 

a  (mS! 
ned.    -■ 

ber  -21. 
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24,  I^!)5.     iQanroDCe  allowance,  33J  ^ ,  whioh  wua  mlaveil  in  Octolicr, 
IWS,  to  ■25%. 

The  occuiupanjing  sole-impreaBiona  (Fig  109,  p.  iHH)  iiloRtrate  tbe 
rose  o[  a  carpenter,  thuiy-iiine  yean  of  n;^,  trho  NOsUtuied  a  ootnprewjon- 
iratture  of  the  right  i»  "colcia  on  Deccnibcr  18,  13113,  aflareanllofatall 
trntn  a  liidiler.  The  lietl  subflequeiitly  becaine  conBidemlily  broadened  ; 
talipea  varus  and  Sat-toot  developed.  The  iiiiprcaHioilH  o!  the  «a]es 
show  the  thickening  nf  the  heel  and  the  difference  between  the  two 
soles,  theonter  horderot  the  nffecte^l  one  approaehing  the  oater  boun- 
dary-line.    InHiiranoe  allowanoe,  33).  % 

Symptoms  after  con- 
fioliflation  :  At  lirst  tlie 
f(K)t  \s  swullpii,  osptcially 
aruuiul  the  ankle  and  over 
tlie  heel,  the  swclIiDg  ex- 
tending to  the  leg  as  well. 
The  OS  calcis  appears 
broadened,  particularly  at 
its  poster  it  jr  extremity, 
and  the  tubereW  on  its 
nnder  surface  may  be 
thickened.  Stniilnr 
tliickening  of  the  astrag- 
ahis  and  the  malleoli  is  to 
he  observed,  if  these  were 
involved  in  the  fracture. 
Tlie  leg  in  shortened  in 
projwrtion  to  the  loss  of 
height  of  the  os  calcis,  the 
malleoli  lie  on  a  lower 
|)]ane  than  nonnnlly,  and 
the   depressions  on  either 

side  of  the  t^ndo  Achillis  arc  filled  out ;  tlip  antiTior  |>ortion 
of  the  foot,  especially  its  tip,  is  narrowed, 
well-defined  flat-f<x>t  is  a  common  bnt  uot  an  invariable 
symptom  ;  talipes  valgus  or  viinis  or  talipes  planus  vanis  are 
sometimes  observed,  more  particularly  in  cases  complicated 
by  fracture  of  the  malleoli.  Added  symptoms  are  atrophy 
of  the  sole,  cicatricial  nodules  iu  the  plantar  &scia,  dis- 


mm 
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lix'atioii  of  the  tendons  of  tlie  jK-nmei  opposite  iJip  i-xtci 
malleolus,  atrophy  of  the  muscles  of  tlip  Ipji,  es(K>cialh 
the  calf,  and,  in  moat  oases,  muscular  atrophy  of  the  tti 
and  buttocks  also.  PareHthraia,  such  as  »eiis»tionF4  of  c 
formication,  venous  congestion,  etc.,  niay  als»i  bw  in  < 
d(}iice.  P'lexion  and  extension  of  the  iiiikl(^joini 
usually  only  slightly  affected,  whereas  rotatory  niovt-nic 
or  circnmductiou,  are  restricted  or  tjuiti?  siis|K>tidtxl. 
version  aud  cversiou  of  the  foot  are  likt-Iy  to  Ik>  iiion 
losfl  abolished,  and  if  ossification  takcw  ]iIiU'*'  Ix-twwn 
Hstragtiliis  and  on  ralcis,  they  oan  nrvcr  lie  reur>vp 
The  \i:\\[  is  nfrni  vcTv  luuiatiiral  at  first;  the  foot  11= 
qtirtillv  li..'[.l  alNliK'tvd  ill  walking. 

Treatment. — From    ili«   first  the    patient    shouM 
warned  by  the  Burgeon  against  standing  or  walkln. 
it  is  quite  safe  to  use  the  injured  foot.     Thiw  is  i-|. 
true  of  large,  heavy  individuals,  in  whom  slow   r>  • 
and  poor  results  are  frequently  altribntablw  Btdcdy  tJ  >  1 
of  tills  precaution.     A  shoe  with  side  sujiporlA  nifi 
worn  for  a  time;  if  the  umler  surfae*;  of  tlie  os  • 
thiekcned,  this  nhould  he  allowed  fdr  by  an  nppf 
jiad.     If,    nevertheless,    ri'lief   is   mit    uHtmlcil    an 
jMitient  is  unable  to  walk,  ihe  exubemnt  mlliis  sh.' 
chiseled  off.    Vapor  baths,  eleutricily,  and  'mnffaj^t  uL 
be  employed  as  usual.  ^^h 

The  patient  may  \je  sufficiently  incapacitated  l^^| 
to  warrant  an  insurance  allowance  uf  I'nmi  20^  tvS 
or  even  more  ;  if  there  is  only  slight  dilliculty  in  iiraU 
and  standing,  20^  should  suffice. 

Out  of  fraftuTT  of  thr  oa  faleif  itad  dUtnfiliiiH  nf  Ihr  frtn-niU  nu 
(■u;  alao  partial partvjv  of  Ihr  pontirior  KtlrrmUy  of  thr  on  mUH»  S 
miuirular  adum.     (Fig,  I'lO,  p.  4«(.  I 

A  polisher,  lotXy-viiiiit  jiMn  uf  a^,  M\  (niiii  n  mflolditUE  Bbmit 
reet  klgh  on  Mitreh  l:l,  1896.  ^Mienli'xnraiminiim.on  Apnl  -Zi.l 
I  rnntid  the  lef t  on  oalois  tinmder  Ihnii  normal,  the  nutlleoli  hiti- 
thickcnwl,  and   tliv  i-xlcmnl  tint  iliaplnoMi  innkwiml;    tin- 
slightly  shorUMiHl,  luid  thorp  wub  h  teiiiiem-y  to  t«Upi-s  vivlgn- 

K'ng  nil  tlic  foot  caused  pnin  iu  the  (Hislcis;  the  fimt  ooiilil 
verted  and  everted.    The  skiagmpli  showa  the  line  ol  tmotm, 


r 


DISK  ASKS  CAUSED  BV  ACCIDENTS. 

ion  of  the  oe  calcie  very  btnutitnllyi  it  sJao  a] 
portion  (it  bone  to  be  lackJnK  Irom  the  upper  part,  nf  the  pM 
extremity  of  the  oh  cnlcis.  The  patient  wiic  jiadvr  treatment 
Jntie  6,  189G,  ontil  Janoarv  35,  l>Vn.  Insurancie  AllotrancL',  at 
60^;  redumi,  on  May  10,  1897,  toSOllF. 

tli»  of  fnifhin  of  Ike  posterior  rxtmtiils  of  fhe  otr  ratrin  dne  U 
eular  riofniw. 

In  the  akingmph  (Fig.  Ill,  p.  4S5)  we  tnD  eep  the  gap  fn  iJip 
terior  extremity  ot  tile  ne  cntnis.     The  Imoii  iNa^urred  tin  Jaiiuar; 
1BH7,  when  the  putieni,  a  mason,  thirty-eight  yews  of  i^i^  tell  tr 
scitfTolding  about  five  feet  hi^.     He  wm  treutett  at  liome  nilh  < 
prraiHts  and  inunctioOB,  renutiniiig  in  lied  fur  n  werk.     Tli«  oonn 
after- treatment  loetiid  until  August  31,  ISffJ,  when  he  was  ttlBdu 
with  an  inHnnince  allonanoe  o[  25^.     He  kub  urtervranl  ti)il«  i: 
the  refinilar  work  of  a  iiuiAni  without  difflt'olty.      HIh  uIIovip  < 
rMtnced  to  15*  in  Jiini',  189>*,  and  haa  bIdpc  then   Itwn  cm: 
contimied.     The  Bymptfium  were  slight  «tiirne«  ot  tlie  It^ttiiKl^ 
and  alight  atrophy  of  the  ](-^.     In  the  summer  of  IMH  the  {::i|. 
iwcnluiH  wHHmodi  luTKcr  tliian  it  appears  in  the  skinKraph,  T>'*u.i,.. 
alinut  the  middle  of  the  liane,  and  the  poBteiior  extremity  of  iJic 
]ireflented  a  distinct  caltottity. 

Tile  posterior  extremity  of  the  os  calcis  is  M>iii<-ri 
broken  off  by  violent  contraction  of  tlic  tuiisi-U-s  of 
calf  in  connection  witli  a  fall  or  blow  on  tiie  Iicel, 
legion  being  primarily  dnc  to  the  direct  violence.  ' 
bone  subaeqnontly  beeonies  oonsiderably  tliickciKfl  (i 
above  downward  and  the  tendo  Achillis  ]>»sses  iijm 
over  it  ia  a  curve<l  line,  with  the  concavity  of  the  cii 
directed  npwanl.  If  n  Hkiagrupii  is  taken,  we  sec  a 
angular  interval  in  the  lM>ne,  in  shape  like  an  "  oj>crt  du 
bill."  Preseure  of  the  shoe  on  the  iskin  over  tJie  (hi 
cned  bone  is  likely  to  prcxlncf  an  nicer  or  a  calltis 
Unless  there  are  complications,  the  working  capacity 
the  patient  is  usually  bnt  slightly  nffwtcd. 

In  some  cases  of  transverse  fracture  of  the  os  uilcis 
posterior  fragment  is  drawn  upwanl,  its  sha r|t-4Hlgcid  i 
being  bo  directed  downward  as  to  make  walking  [nin 
or  even  imp<»Bihle. 

If  the  OS  calcis   resists  the  violent   contmt^tinn  -  f 
calf  muscles,  the    muscles    themselves  may  jfive  <s 
st«id,  the  rupture  ugnnlly  ocrnrriiig  at  the  point  ui 
insertion  into  tVve  ie^^do  A.cb.illis.     In  some  t^is^  tevM 
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the  muscle  niptureil  and  the  bruktn  ixtremity  of  the  os 
talcia  diaplacoil  upward  at  tlie  same  time 

The  puint  ol  rupture  m  the  calf  la  marked  b}  a  thick- 
ening of  the  raubcles  or  by  an  interval  between  the  rup- 
tured portions  In  the  first  instance  wl  (iiid  a  contracture 
of  the  muscles  and  flexion  of  the  knee,  cau'^ing  a  c*rtam 
decree  ot  tulipea  equinui 
muscle  becomes  extremely 
atrophied  Shortening  of 
the  boIe  of  the  foot,  or, 
nther,  a  diminution  of  the 
smface  u&ed  in  walkinfj;  is 
a  characteristic  8\iui>l<iiii  "i 
upward  displacemmt  uf  tin 
]M)atenor  estremit\  ot  the 
OS  cult  19  This  IS  best 
demount  rated  b\  an  imprch- 
Mon  of  the  sole  made  on 
paper  coated  with  lamj)- 
Itlack 

Caae  of  frartare  of  the  pmlenor 
exirefnity  of  the  ok  raleu  due  la 
mu»cular  nolenee  aceompaninl  bti 
partial  rupture  of  tJie  niiHKini  of 
the  ralf  at  tke  point  of  Ihetr  inmr 
fiDH  info  tht  tendo  Achtllig  (Fig 
113  ) 

A  workman  fifty  four  >  ears 
of  agp  «a-<UiinM  the  foregoiiig 
injnneson  April  27,  1H95,  when,  •■'»  " 

in    throwing    himfielf    back  ward 

on  a  wall  from  which  hu  was  io  dnnger  of  tailing,  he  struck  his  riglit 
heel  against  a  slab  of  granite.  The  illustration  shows  the  thiokened 
extremity  of  the  os  calcis  and  the  increased  nize  of  the  teudo  AchiUis; 
also  the  atropliy  ot  the  cait  luusclen.  In  addition,  the  knee  being 
held  somewhat  flexed,  the  patient  was  nnable  to  exteiid  it  coinpletciy; 
flexion  and  extension  of  the  ankle-joint  were  limited,  and  ^e  sole 
ot  the  toot  was  atrophied.  He  walked  with  a  limp.  The  eourse  ot 
treatment  lasted  from  June  -I,  189S,  nntil  December  21,  1895.  The 
ankylosis  of  the  knee  and  limited  power  of  extension  were  entirely 
curetl,     I iisorance allowance,  33^%. 

TheBocompauyingsole-impres8ions(Figs.  113andll4,  p.  489)  illoB- 
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trale  the  t**  nf  a  workman,  thirty-eight  years  o(  aRe,  who  (r 

posterior  exlremily  of  llif  right  oa  oalcia  by  slippiliK  from  Ab 

Deceiuher  10,  IFHK).  The  ftactore  wiM  accoinpiuiiMl  t>y  nisrlttd  ■ 
wurd  diHplacenient.  Th»  ini]H-««ion  in  fi^re  113  ^ona  Ihv  limd 
tuw  of  the  heel  in  walking,  in  oonHiderBtidn  of  nliich  ai\  wt 
allowance  oC  50%  wh  gnmted  by  tbe  court.  Vi'iUkini;  « 
cult  at  first,  but  b(«(uue  quite  easy  lat*r  on. 

On  April  17,  1397,  the  patient  i^in  injured  tbi^  same  foot,  m  f 
orcOHion  HUStfunitiR  a  fracture  oT  both  inallroU,  as  uell  n»  a  (racRi: 
tbe  OS  calcis.     This  injiii^'  had  an  excellent  renillt,  nit  ^liown   lijr  fi 
114,  the  fool  refoiinin)!  an  alnioiit  normal  putution  fur  nolkin);. 
»  allowance  wan  the reforc  reduced  to  15;f  ■ 


Fractures  of  the  greater  process  nsually  uccur  iu  t 
nection  with  fractures  of  tlie  body.  If  itK  urtioular  i 
focL'  is  iiivulviKl,  the  calcaneocuboid  joint  ia  likely^ 
remain  ankylosed,  etituiling  ajiernianent  loss  of  the  moi 
niente  of  inversion  and  eversion  of  the  foot.  In 
instances  a  severe  sprain  nmy  caiL'je  a  fracture  of  ( 
greater  process  alone. 

Fractures  of  ibe  aiistentnculura  tali  are  frequently  c 
Berved  as  an  accunipanitnent  of  the  so-called   cx>Dipn 
sion-fractures  previoimly  described.     They  may  ooc-ur 
separate  lesions,  although  infrequently ;    I  have  mys) 
however,  seen  a  nnnilwr  of  snch  cases.     The  fiiiictiun 
im{K>rtance  of  this  fracture  is  easily  esphiined   l>y  T 
anatomic  relations  of  tbe  process.     If  tlie  whole  proo 
is  broken  off, — which  ts  fortunately  a  very  rare  aociaeiit;|j 
the  netriigalus  is  deprived  of  its  stip)xirt,  and  slips  c 
ward  and  inward,  causing- the  foot  to  l>ecoine  eves 
The  inferior  oaleaneoscaphoid  ligatuent  is  partly  torn,  i 
at  any  rate,  liecomes  relaxed,  and  the  deltoid  lig 
also  lacerated.      In   consequence  of  these  injuries    to  I 
ligainetits  passing  from  the  os  calcis  to  the  scaphoid,  i 
latter  Iwue  lacks  proper  supjiort.     There  is  always  dai 
of  injury  to  the  tendon  of  the  flexor  communis  digitt 
which   passes  down  on  the  border  of  the  sustentaoi 
and  t<i  that  of  the  flexor  longus  ]>ollici»,  which  ning  i 
groove  on  its   under   surface.     If  tlie   susteiitacultUL 
badly  cniehedj  the  tendons  are  likely  to  be  overgrownil 
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callus,  leadinj;  to  contracture  of  the  toes.     In  oi 
fotmd  u  well- marked  hallux  flexus. 

CoKe  of  comminuird  fnuiure  of  the  »uideiU/iciil«vi  tali  and  lAe  itUtruai 
midleolua.  (Fig.  11a.)  He^gucl,  Bprions  Ins  of  functional  pnmr, 
due  In  wmtrwfiire  of  tlie  grcnt  tiic.  ~ 

A  worknuin,  tbirtj'-iitiie  yiiare  of  it^e,  •xas  injured  on   Aii^j;ti:4 


1 


I 


l!^4,  bj  a  stone  fuUinjc  from  the  heiKlit  of  one  shtry,  striking  tht 
iotrmnl  mulleoliu  of  his  riglit  Toot.  He  was  treated  at  home  hy  tht 
lod^e  doctor,  lying  in  brd  for  five  weekflj  for  tbren  montba  aftemard 
he  remained  witbont  medical  ndvice.  He  me  in  mv  core  front  Ftb- 
runry  19,  l«t5,  until  July  17,  1«I5.  There  was  a  m'arkrd  groirth  if'^ 
caltna  aronnd  and  below  the  int«miil  inaltcohui.  and  tht^  great  toe  H ' 
so  much  flexpd  tm  bi  make  tlie  end  touch  the  gronnd.  The  p«tla 
conditiDn  has  gradually  grown  worse,  and  he  is  now  unable  to  ti 
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on  the  whole  sole  of  the  foot.  The  other  ines  have  beonnic  contnict«d 
as  well  anil  Ihc  foot  liuHgniwn  more  uiid  moreileformeil.  The  portion 
nf  the  sole  usmI  in  waUclog  is  xhuwn  in  the  accompanying  impreeaion. 
(Fig.  116,  p.  4tM).)     iDHarance  ttllowance,  'S3i%. 

These  contractures  may  very  seriotisly  interfere  with 
the  iisefuhiess  of  the  foot.  Amputation  of  the  ofl'endiug 
toes  JH  the  l)est  treatment;  but  if  the  patient  objects,  a 
laeed  shoe,  appropriately  gJiupt-d  and  puddud,  afibrds 
a  certain  amount  of  relief. 

Thi!  fiTictnre  leaves  the  sustentaculum  thickened,  as  is 
evidenced  by  a  prominence  W-low  the  internal  malleolus. 
The  posterior  process  of  the  astragalus  is  usually  fractured 
at  t!ie  same  lime,  and,  if  so,  it  is  also  thickened.  The  foot 
and  whole  extremity  appear  atrophied ;  rotatory  move- 
ments, including  inversion  and  eversion,  are  abolished, 
and  flexion  and  extension  at  the  ankle-joint  are  restricted. 

Bony  union  between  the  oa  calcis  and  astragalus  takes 
place  regularly  after  fracture  of  the  snstentaoulum,  as 
well  as  after  compression- fractures  of  the  os  calcis  ;  and, 
in  addition,  the  ligaments  connecting  the  bones — the  inter- 
osseous ligament  in  the  interosseous  groove,  for  instance — 
may  undergo  ossification. 

The  insurance  allowance  in  severe  cases  amounts  to 
from  3055  to  bO%,oT  more;  in  light  cases,  from  15%  to 

Fracture  of  the  internal  tubercle  on  the  inferior  sur- 
face of  the  OS  calcis  is  a  very  interesting  lesion,  both  from 
an  etiologic  and  a  functional  stand|>oint  The  tubercle  is 
pulled  forward  by  the  strong  plantar  nuiscles  and  the 
tense  ligaments  which  are  attjiched  to  it,  appearing  at  the 
middle  of  the  under  surface  of  the  bone  as  a  nninded, 
thick,  bony  prominence,  making  walking  very  painful  and 
difficult. 

As  early  as  1895  I  (slled  attention  to  these  fraotnres  at  the  Conven- 
tion ot  Scientisbi  at  Lilbeok.  Thiem  at  that  time  denied  their  occnr- 
renoe.  Afflrmativn  proofs  were  anhseqoently  furnished  by  Ehret  in 
an  article  pnhlislied  in  the  "Arohiv  (Ur  ttubllbeiUctiiide, "  volnme  I. 
One  each  cues  haii  iKionrred  in  my  practice. 
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fiMf  offrarluif  nflht  inUitMl  tubercle  oftkt  o»  ealri^ 
a  fall,  iMiIing  to  ilight  fuiu^onal  diaabiHIji, 

The  thickened  tnbercle  is  shown  in  the  iKUOiiipatiyiiig  Ellustnttkit 
The  condition  ie  moel  uottoeahle  witJi  the  teet  plitced  pnrallel,  m  i 
figure  116,  The  tubercle  wbb  Muried  tonvard  liy  tlie  plantar  mtviclt 
after  iM  sepamtloD,     Insanutre  allouonw  Bince  Au^rn^  189H,  30^. 

It  is  unueecssary  to  speak  f'lirllier  of  tlu'  syniptnnis  oi 
ilia  lesiuii,  as  tlit-y  ur-  c^seiilmlly  similar  to  Diotsc  rcfcrrLi 
to  in  coDncctioii  with  tin-  transverse  fractures  of  the  Ihhi 
and  the  subsequent  thirki'ning  of  its  lower  surface. 

Sepanitiou  of  the  tiilwnli!  on  the  external   surfing  oi 


the  OS  calci 


|>aiiy  fructiire  of  the  boily,  or,  ii 
very  rare  easi-s,  may  occur  sIod 
ns  a  rt'sult  of  direct  vioU'iic^.  Th' 
dcvelupment  of  the  tubercle  i 
viTV  nitieh  an  individual  matter 
it  is  entirely  Incking  in  sonn 
CTsies,  while  in  others  it  forms  i 
marked  promiiipnee.  Sometime 
there  iii-e  two  tiilwrcles,  and  Hyrt 
luis  even  oliserved  three.  Thi 
tiibercic  most  ooiiataiitly  presuut  ii 
the  larger  one,  lying  below  thf 
external  malleolus;  the  tendui 
of  (he  peroneui*  ioiiguf 
jtasses  down  Ix-liind  it, 
and  it  is  conceivable  that 
it  might  pull  utr  the 
tnlKTfle,  if  the  latter 
wore  of  lat^  size  an<l 
the  foot  were  ver^'  for- 
cibly »upinated.  If  is,  however,  out  of  llie  f|nestiou  for  the 
tubercle  into  which  the  calcaneofibidnr  division  of  the  ex- 
ternal lateral  ligament  Is  inserted  to  be  a^parated  by  traction 
on  the  part  of  the  latter.  I  have  never  seen  a  ease  of 
indirect  fracture  of  this  toljerclp  myself,  iillbongb  I  have 
known  it  to  !«■  broken  off  by  direct' vii.i.iu'. — in  one  cat-e 
by  a  blow  from  a  falling  gtone,  and  in  another,  by  Ikllij 
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and  striking  tlie  ouU:r  fiido  of  the  foot  on  a  diarp-«l)^ 
Btuiie.     Id  &  case  in  which  the  tendune  of  tlio  (leninci  Jia 
become  involved  in  the  callus  there  wus  spasm  of  the  a 
tagouistic  muaoles  of  the  leg,  causing  li  tali]>e»  vanis  a 
making  tlie  foot  almost  uselest^. 

The  outisoine  is  more  favorable  when  the  (wrunei  fon 
for  themselves  a  groove  in  the  callus  iu  which  they  caj 

e'"'«-  ...  . 

A  very  unnsual  accident  ia  citwl  below,  with  aa  illos 
tration  (Fig.  118),  in  which  tlie  os  calcia  was  fracture 
by  a  stroke  of  lightning. 

Cane  of  MpnBtanmvM  frachirt  of  Ih  on  cnlrig  (rmi^niiirion-/nlftitnt) 
PrcdispiMiii);  cniiM.',  tulK>ivulaais  uf  the  at  caiois;  exuiting  cooar,  UB 
known.     (Fin-  117,  p.  4lKt.) 

A  workman,  thirby-nine  jmra  at  aw,  while  mirj-iitK  n  IomI  < 
Btonns  !tucl<lcii1,v  fi-lt  a  pain  in  the  right  foot.  He  also  noticed  (ImM  II 
fcM)t  apptnred  awDtlen.  He  bej^  medical  ttTotinicnl  und  aj^tlird  fi 
inaiirnnou  allowanpf.  I  t«itk  a  Hkiugmph  of  thp  f'Xit  «n  July  7,  IdOT 
A  diaffnoaia  was  tben  ii|-ki  \w\<]f  ol  lulii'rriiUisis,  TliP  pntiiMit  wol 
eniall,  deliiate,  ami  i-mrl;   nuuii-lnil       'Dn'  hiiif,-*  uciv  uomuil.      A* 

thf   time  of  my   c-x.iiriiiMii In-   fimi    m^is   Tvildi-imi   and   fcrmt]^ 

swollen;  mbseqneiiil.v  Ui.'  -inlliii;;  <ljiiiii>islii'<l  wuiu'iiluit.  Inaunuut 
alluwtuioe  WHS  refusLiI,  im  tliciu  \i,ia  iiu  [jiiHif  nI  llir  oeeurrenoc  fd  % 
accident. 

Figure  118,  page  495,  shows  the  very  ntiusuul  cafie  of  a  traolinre  ^ 
the  (IS  oalois  caused  by  a  stroke  ot  lightning.  The  patient,  wt 
eilfhteeu  yearn  of  ajKi  watt  struck  when  standing  at  a  wiixlotr;  | 
bolt  enierifd  the  right  aide  of  the  chest,  throtviug  him  to  the  floor,  a 
in  Haiil  to  have  pa«eil  ont  at  the'right  h««l  ( the  amr  on  the  riglit  ri  ^^^ 
of  Uie  chcHt  is  xtili  visible).  The  Hkiagtnph  shows  the  pectnliar  jWKti 
delnrmity  of  the  Iwne.  The  potient  anffernl  from  suppuration  trftfa 
bone  tor  nearl,v  a  yejir  nnd  a  half,  durinn  which  time  aplint^nt  it  ^^^ 
oontioiially  iiei'iig  thrown  off.  He  gradually  regained  strength,  i 
waa  able  later  on  to  du  the  full  work  ot  a  hoil-(»rrier. 


Dislocation  of  the  Scaphoid. 

(My  CftWH  Iiiclailc  f^iKbteen  ot  DisliTcotinii.frnctun'  nr  Sublax&tion 
tlic  Hciipbnicl. ) 

Ownrring  separately,  this  is  a  rare  form  of  injury. 

Disl(H'jiti<in-fracturt's  are  met  with  less  infreqiiently, 
Subhixations  arc  seen  companitively  oft<'n,  tlie  bone  betagi 
"  i  rule,  disjilaced  downward  or  inward. 
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The  lesion  may  be  caused  by  a  ailsstep  whiii  airn'it 
a  heavy  hiad,  by  an  awkward  jnnip,  hy  turning  theank 
inward,  or  it  may  occur  in  consetjiienct;  i»f  u   heavy  rtlijn 
railing  on  the  foot,  or  some  similar  aft-idt-ut.      An  exam 
nation  by  the  X-raj-s  will  show  the  di^plat^nient  lit  (1 
astragaloscajihoid  joint  very  eloarly.    Aj>art  from  lbifi,tl 
symptoms  coiisipt  of  eversion  of  the  foot,  of  swelling  e 
tending  from  the  internal  malleoluB  to    bt-yom!   ihf  •■■ 
cuneiform  bone,  and  of  markwl  pnijection  of  tlie  tui 
of  the  scaphoid.     The  inner  arch  of  the   fixit  Ue«   !■ 
the  ground  than  on  the  normid  fiKit,  nnd  the  oulvr  Ir 
may  be  so  much  raised  that  it  d(X^>s  not  touch   the  i;i 
in   walking.     The  foot  is  [winful   and    the   niiLwii  - 
atrophied. 

The  jwin  may  Ix^    severe  and  very  pcrsisteni ;  ttj 
lie  somewhat  rcliovcil  by  means  of  a  laced   gfaue  j 
;is   (or  flat-foot,  which  aids  also  in  ov«r«()ining  \ 


Insiinincc  a]li>waijce,  from  2-5^  t<i  33i;Jg. 


I 


Fracture  of  the  Scsphotd. 

The   k^ion  occurs  as  the  R'snlt  of  direct  vmlini 
wliin  the  font  is  cnwhed  by  a  heavy  weight,  or  iiT  ini 
violence,  ns  in  wrenching  the  foot  loose  wliun   it  it;  i.n 
liist.     In  the  latter  case  the  fracture   is   not    iiirn^tiucin 
comminittcd,  and  accompanied  by  more  or   lews  dii^nlAi 
ment  of  the  bone  upward  or  inwanl, 

The  injury  is  8ul)sequcntly  manifested  exttTnall* 
swelling  of  the  foot,  extending  from  the  anklo-Joint  i 
anterior  portion  of  the  first  metatarsi  bone.  As  a 
the  head  of  the  astragalus  and  the  thn-e  cunt.'ifomi  1 
arc  more  or  less  involvi-d  in  the  injury.  Patieut>  ■ 
plain  of  pain  on  stfluding  and  of  an  inabilitv  tu  - 
heavy  loads.  The  foot  can  not  l>e  inveited  or  e\- 
In  cases  of  fracture  due  to  direct  violence  die  adi  i 
bones  are  usually  involved  as  well;  the  arcli  of  tl„ 
i<  einks  down  and  tUt-foot  io  ireqaently  developed. 


DISEASES  CAUSED  BY  ACCIDENTS. 


I  iiiauy  cases  be   felt   through  ( 


I 


thickened  boncB  oan 

sole. 

Figure  US,  page  407,  and  figure  120,  page  4»»,  iUnstcatt' tbpa 
of  a  bod-CBrrier,  thiity-one  years  of  ngc.  On  Man-h  I«.  XdHk  ■ 
when  moantiuf;  a  ladder  with  a  load  of  hricks,  his  woodra  sboe  Ml 
tram  his  ri^iit  foot.  In  order  nol  to  eiiduiigcr  tile  ntan  behind  him, 
he  waH  obligul  to  luount  the  remaining  live  mngs  of  tbe  ladder  wiih 
hiH  foot  unprotected.  Euch  step  cuDsed  inlenne  pain  in  the  foot,  whirti 
becnnie  grently  swollen,  musiiig  him  to  diivantinne  work.  lie  nu 
trtaledat  home  with  bandages  and  ointmeal^  until  April  :MtJi.  Thrn 
he  entered  a  hospital,  where,  however,  he  remained  only  for  tdx  dav^ 
While  there  he  was  treuted  with  maatnge.  I  first  uxMiiiiml  him  on 
June  4,  lSi95,  and  had  him  nnder  treotnienl  until  Oi-tobcr  7,  1*1, 
The  foot  WBB  greatly  swollen,  especially  just  in  front  of  tlie  uiaJleoli. 
There  was  n  buny  prutrosion  in  front  »F  and  portly  nndcrnenth  llic 
internal  mollMilus,  »  similar  condition,  only  more  omrkrd,  esistilVf  in 
front  of  tlie  external  niolleoltis.  A  rather  hard  masn  oould  bIhi  be  kit 
at  the  inner  border  of  tbe  inner  arch  of  the  foot.  \M)eQ  disrhaijerd. 
the  patient  was  granted  35%  insurance  allowance.  He  returned  fi* 
further'  treatment  on  February  SO,  ISDfi,  uti  nccouut  of  an  incmw  of 
the  symptoms,  being  diwhargeil  for  a  second  time  on  NovemlKr  Zt, 
18lt«.  DiagnneiB  was  made  of  fracturefl  of  the  greater  pnKcas  oS  the  « 
colcis.  the  noek  of  tlie  astiagnlns,  the  scaphoid,  Bn<l  Ifae  tnbtrcle  M 
the  posterior  surface  of  the  astragalus.  The  akiagniph  ( Pif;.  119,1 
497)  shows  tlie  fracture  of  the  ecaphoid  and  the  partial  spliulnii^l 
the  cuneiform  bone  very  distinctly.  The  line  of  fmrtnre  an  the  ne^ 
of  the  osCragalna  can  also  be  tiaced;  that  of  the  upper  border  <<  d 
greater  pmeem  of  the  os  culcis  is  lete  distinotlj  visible.  The  pnntcrii 
tFiil>en?le  of  the  astragalus  is  seen  to  be  diqilnced  in  the  dimition  nf  d 
08  calm.  Tlie  displacement  of  the  fractured  scaphoid  is  plainly  e 
in  fignre  12().  The  patient  is  now  able  to  wolk  fairly  well,  on 
syniptoniB  liave  considerably  diniiuiabed. 

Direct  fnictiires  of  the  three  cuneiform  hones  aiv  cauM 
in  the  same  maTincr  as  fraoturefi  <if  the  KCJiphokt,  and  t 
the  eymptonifl  are  also  identical,  it  will  be  uniiect»saiy  | 
repeat  them, 

Owr  of  itublvxttlion  of  the  first  cnneifomi  bow.     ( Pig.  121,  p,  500, )    ( 
A  hod-carrier,  thirty-siK  ymra  of  ngp.  fell  from  a  ladder  on  May  1 
18.%,  striking  on  the  left  foot.     He  was  alrejidy  a  snSersr  firxn  6 
font.      He  was  treated   in   the  hospital,   wearing  a  plB8t«r  caM  . 
twenty-four  days.     The  umrsc  of  after-trcatmpnt  hiHted  until  Juaui 
2a,  1£^,  when  he  was discliargril  with  an  insurance  allowaiKV of  35s 
The  illnstration  distinctly  shows  a  convex  tumor  on  the  dorsum  of  tl 
foot  and  a  similar  but  leas  well-marked  protrusion  ou  the  pluitar  so.. 
boe.    Tbe  tonner  represGuts  the  upwai^  displaoement  of  tbe  bow  d 
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The  disloc-alion-fractures  of  tlic  cuboid  are  usually 
tiple  or  uoniminiitc'd,  otwurring  when    tlie   foot  is  i 
crushed.     The  t'ragraents  are  likely  to  be  displncetl  qnii 
irr^ularly. 

Fractures  of  the  Cutwid. 

Direct  violence  to  the  foot  in  i-asusof  caviiig-in  a<?ciil« 
or  when  the  foot  is  struck  liy  heavy  falling  objw;tj«,  or  o 
curring  in  the  form  of  u  fall  or  leap  from  «  heiglit, 
usual  cause  of  these  fnictiireH.    Theygeuerally  involve  ti 
adjacent  bones  ;  the  tubercio  on  the  luise  of  the  Bfth  r 
tarsal  bone   is   most  likely  to  suffer ;  the  gruuicr  pnio 
of  the  OS  calcis,  however,  and  the  bases  of  the  fourth  i 
fifth  metatarsals  are  usually  fractured  also. 

The  subsequent  thickening  of  the  Ijouc  is  most  pepc 
tible  through  tlic  Hole  of  the  lout,  which  is  h<:>M  evert 
iu  walking,  {mrtly  because  of  the  pain  caused  hy  j 
partly  because  of  the  prominence  of  the  bone  oo  the  oufrf** 
border.  The  strain  put  an  the  tendon  of  the  pc-ixiiit'U>t 
longus  by  the  maintennn<«  of  this  position  is  llkflv  to 
cause  an  irritation  or  inflammation  of  the  latter.  In  serine, 
casas,  however,  thia  is  to  bo  attributed  to  direct  inju 
from  pressure  of  the  callus.  Gcuu  valgum  is  frequcDll 
obsiTved. 

The  patient  should  wear  a  shoe  so  made  as  to  reliei 
the  cuboid  from  pressure. 

Dislocation  and  Subluxation  of  the  Metatarsal  Bones. 

Parliiil  disluciitiou  of  the  metjiturail  Iwnes  at  their  I 
extremities  m'curs  under  the  same  conditions  as  do  similar 
lesions  of  the  culwid,  und  gives  rise  to  almost  identicitr 
symptoms.  The  displacement  may  be  upward  or  duwn- 
ward.  Upward  displacement  of  the  bases  of  all  live 
metatarsal  bones  produces  talipes  cavus,  shortening  tliu 
foot.     Displacement  downwai-d  brings  alwut  the  opposite 

udition  of  tlal-f.H.t.      If  the  head  of  one  or  more  of  " 
metatarsal  bones  is  dislocated  downward,  it£  base  may  t 


'Pposib^ 
ioft^ 
may  b^H 
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proportionately  displaced  upwiini.  In  siicli  a  cape  the 
pittiutit  always  complains  of  pain  on  bearing  his  weight 
on  the  foot,  and  tries  to  avoid  stepping  on  the  painful 
part.  If  the  fourth  metatarsals  are  involved,  therefore, 
the  foot  will  be  hold  everted  in  walking.  The  position 
of  the  heads  is  indicated  by  a  rounded  eminence  on  the 
sole  of  the  foot,  and  the  affected  toes  are  usually  fixed  in 
more  or  less  pninuunced  extension.  The  gait  is  affected 
in  proportion  to  the  deformity.  A  hutd  shoe,  padded  to 
allow  fur  the  jinijection  of  the  dislotated  bones  on  the 
treud,  is  a  very  necessary  requirement. 

The  avorage  insurance  allowance  is  20ji£. 

The  symptoms  which  develop  when  the  heads  of  the 
metatarsal  bones  are  displacefl  upward  have  an  even  more 
unfavorable  influence  on  the  ability  of  the  [witient  to  walk 
or  stand.     The  affecte<l  toes  are  usually  flexed. 

Lateral  dislocation  of  individual  metatarsal  bones  is 
possible  only  in  the  case  of  the  first  and  lil'th,  and  occurs, 
doubtless,  in  all  coses  in  connection  with  fracture  of  their 
bases.  Unless  the  dislocation  or  subluxation  is  completely 
reduced,  tlie  foot  becomes  abnormally  broad,  or  flnt-foot 
may  develop.  In  case  of  iiiwani  dislocation  of  tlie 
first  metatarsal  bone  tlie  foot  is  narrowed  in  the  middle 
of  its  transverse  arch.  The  joint  between  the  first  meta- 
tarsal and  the  first  cimeiform  beeumus  enlarged,  and  per- 
haps inflamed. 

We  occasionally  meet  with  lateral  dislocation  of  the 
metatarstd  Iwnes  as  a  whole  at  the  tarsometatarsal  joints 
in  connection  with  fracture  of  the  latter.  The  metatarsal 
bones  usually  remain  diHplaee<l  either  outward  or  inward, 
and  flat-foot  or  club-foot  is  likely  to  develop.  Walking 
is  very  difficult  for  a  time,  and  a  well  fitting  and  pi-operly 
pa(lde<]  laced  shoe  is  an  important  factor  in  restoring  the 
usefulness  of  the  foot. 

Insurance  allowance,  from  25^  to  JJ3J^. 
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PLATE  39. 

Fit).  1. — A  'workman,  tliirly-4'it!bl)*Rimof  n^;e,  einBtAiD«]ii«)inp"uiid 
fracture  of  the  bones  ol  all  Bvp  iocs  of  the  rijtht  foot  on  Xiivrnitr  ' 
1897,  niua-d  liy  thn*  beuniB  (uUinn  npon  tht-  twick  of  ihc  fixii 
firat  two  to(a   hod  to   be   BtnputAtol.     The   oontRActnrr  ol  ihr 
nukininx  three  loee  ami  tlte  extensive!  acara  od  Uie  back  of  the  rinl 
Bhowii  in  the  illiiBtnitiou.    Hie  skin  appmrs  ejanotie.     Tbr  stiasupli 
(Fig.  124,  p.  508}  shows  the  fraotiireq  of  Ihr  inctalnnvil  hoars  ani  ibr 
pi«ition  in  which  the  heads  of  tliexe  bones  hecnnie  (»n»ilidalnl.    Ttt 
extreme  dee""'  to  whicli  the  foot  was  ahortf ned  is  ehawn  in  the  i  ' 
iinprewions  of  figure  12!),  page  507.     Inniroiioe  alUiwance,  33^%- 

Fm.  2,^This  illuBtrates  the  mne  of  a  norkinnii,  twentj-«igbl  t 
of  age,  the  great  toe  of  wltoee  left  foot  wng  fractured  un   Xotni 
in,  18»T,  by  the  tall  of  on  irou  bolt.     The  frnctare  was  cvnipotind. 
The  line  of  fractnre  is  \istble  in  the  uooonipanying  skiaf:nij>b.     t  Fig. 
195,  |i.  509.)     The  scar  over  the  metatarM>pha1anf;F«il   joint  u(  i^ 
great  toe,  tbu  (cIumiv  skin  of  the  pftrt,  and  the  retraction  uf  tbc  «a>. 
throwing  the  «kin  into  radiating  folds,  are  shown  in  fi^nre  2:     it ' 
at  flrHt  very  iliflieult  for  the  patient  to  place  the  Inner  lionler  tiT 
foot  to  till-  grnund,  on  account  of  the  protrusion  of  the  hnll  o(  tbt 
greut  loe.     Tin.'  a)>iieuraiic«  of  the  foot  at  the  time  of  the  ivUii'iit')'  div 
charge,  ou  August  6,  18D8,  was  identical  with  this  illastration.  but  ibc 
gait  was  excellent.     Insurance  HlloH-nnoe,  3:tJ^,  at  ffrsi,  adviuwed  \i) 
the  court  to  50^ ;  in  February.  1899,  it  was  rednced  to  aOJf . 


Fractures  of  the  Metatarsal  Bones. 

(Il-J  Cases.) 

Tlii^'  frapliin*  are  offmiueiit  occurrence  in  the  liiiili 

ing  and  allied   trndes,  in  wliidi  the   foot  is  exp06(.>d  lo 

injury  from   fiilling   ohjeets.     Tlicy  are   nsnully  of  the 

direet  variety,  and   ofWn  [Kiss   nnrecogni?^    under   the 

diagnosis   of    "erasht^l    foot."      Indirect    fractures   are 

I  oansctl  by  turning  the  ankle,  especially  when  a  workman, 

I  in  ciirr}'ing  a  heavy  load,  mtches  the  fool   in  something, 

in  which  ciiw  the  fourth  and   fiftli  motatMrsals  are  most 

!■  likely  to  be  the  seat  of  fracture.     The  scfiond  and  Ihiid 

I  are  leas  frwiiiently   involved.      Sometimes  the    fntctnre 

\  occurs  as  the  n-siilt  tif  putting  tlii'  foot  down  verj-  heavily 

to  niartt  llrui'  in  ni:ii't-liiii^', 

Din'ct  f'r:ioliircs  iil'  tin'  first  three  iM<.'Uitnr!:ial  Vxinea  lead 
I  the  devt'loimRnt  of  Bat-foot.     This  ia  the  necessary 
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PLATE  :«>. 

Fio.  1. — A  workman,  thirl^-ei)£li(yMireofj^'.  enslBiDetliKninpniiat 
.  fmcture  of  the  Ixnipf  of  oil  Hvp  iws  of  llii-  light  foot  on  NoimiiIkt  ' 
18!I7,  eaiised  by  three  luama  InllfnK  "lx>n  the  IiMCk  (if  llie  foot.  Tl 
fiiKt  two  toes  had  to  be  Bniputati.il.  Tlic  (»iitracnirv  nl  ihr  " 
nutinin^  thrve  toee  oiiil  the  cxU^nxivc  aevr*  oil  titc  hnck  of  the  tool  a 
shown  in  the  illnstmtion.  The  !>kin  ajipeara  cyiuiulic.  The  skia^fi 
(Fij;.  124,  p.  .WK)  idiowe  the  troctureB  of  the  metatursil  Imkfs  an  '  ' 
puaition  in  which  the  lieniln  of  thi'W  liones  became  coiiM>1idJitnl, 
cxUeme  df^ree  to  which  the  foot  wna  ahortcncd  is  ehown  in  thf 
impressiuDH  of  Sgnre  1211,  pxge  oiiT.     Iiisiiranoe  oUowmaoe,  33j  "i 

¥io.  2.^This  illnstratca  the  case  nf  a  worknian,  twenty-rijElit ' 
of  a^F,  the  great  toe  of  whoee  left  twit  was  rmctiired  on  \a\r\ 
If.  169T,  by  the  tall  of  an  iron  bull.  Tlie  tractnre  vras  raTiijiuuiil. 
The  line  of  tractnre  ie  viidhle  in  Ihe  &Dconi|Binying  skingrapli,  ""' 
125,  p.  509.)  The  m»x  over  the  metattuvupbAlangRsI  jtiint 
great  toe.  the  glutey  ekin  of  the  part,  and  thu  rctnuAkni  ul  tJie  <*M, 
throwing  tbe  dvin  into  radiatJng  folds,  are  ahowii  in  fignrF  'i.  ll  ■* 
at  Unit  veiy  diDioiilt  for  the  patient  to  place  the  inner  bonier  of  dr 
tiK>t  to  the  ground,  on  an-oant  of  the  protrunon  of  tlw  tnll  «f  tb» 
great  toe.  Tlie  appearance  of  the  foot  at  the  lime  of  Ilie  fuijptil'i'  A'f- 
t'liai^,  on  Angnat  fi,  IK'S*,  was  identical  with  this  illustration.  Iiut  «*» 
gait  waa  excel  lent  Iiuurancc  ntlowonoe,  X)j%,  at  first,  advanotdlT 
the  court  to  50?t;  in  Fehruarj,  1899,  itw^arodnced  ta'JO^. 


Fractures  of  the  Metatarsal  Bones. 
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Tlny^'  frjictiircs  are  of  l'rc(|iiMil  niviirn-ni-e  in  the  hurld- 
ing  ami  iitliwl  trades,  in  wliidi  the  ftxjt  if*  ex{Ki:>i'*l  tn 
injury  from  falling  olijci-ts.  Tbey  are  usnnlly  of  il» 
direct  varietj',  and  often  jwwi  unn-cognizt-d  uiulcr  tht 
diugnosig  of  "crii.'^lKtl  fimt."  Imlirpot  fmottires  t>* 
mtiHctl  liy  turning  tlii'  :inkU',  pspi'oiiilly  wlioii  a  WMrkmao, 
in  carrviiig  n  tii'nvj-  limd,  cittrh&s  llip  foot  in  .sumothil^ 
in  whiuli  Katri:  thv  fonrlli  inid  tiftli  metnbirsnlf  are  nxMi 
likely  to  Iw  the  seat  of  fracture.  The  80(«nd  and  tinri 
i  are  less  fivqnfntly  involved.  8otncliinc.«  the  fnctidi 
btxH^ure  as  the  resnlt  of  putting  the  fixit  down  verj-  hMfi^ 
"i  mark  time  in  ninri'hing. 

Dinst  fnictiirefi  of  the  first  tlirw  tnetatnrsiil  lioties  !c*i 
I  developmcnl 


#*%► 
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consequence  of  the  lesitin,  caused,  !w  it  is,  by  tlie  impact 
of  u  heavy  object  on  the  posterior  extremity  of  the  bonus, 
since  tliese  do  nut  rest  on  tlie  ground,  but  rely  (or  their 
siip|Mirt  on  the  various  ligaments  which  maintjiin  the  ehnpe 
of  the  arch. 

Fractures  of  the  first  metatflrsa!  bone  are  likely  to  lead 
to  deformities  which  seriously  interfere  with  the  uj^efulness 


of  the  foot.  This  is  especially  the  case  when  one  or  both 
fragments  are  displuce<l  downward.  Consolidation  is  ac- 
companied by  u  wcll-markeil  growth  of  callus,  which 
adds  to  the  defonnity — the  more  so  tlie  nearer  the  fracture 
lies  to  the  so-filled  ball  of  the  great  toe.  The  sesamoid 
bones  at  the  auterior  extremity  of  the  lii'st  metatarsal  bone 
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are  t'requentlv  hi-<>keii  or  dislocated  at  tho  sam(«  time  I 
direct  violence,  niakiug  walking  doubly  pauiful  for  a  loo 
period.  In  trxaniiniiig  the  injured  foot  we  find  tlie  part  o 
the  sole  corresponding  to  the  anterior  portion  of  the  fini 
metatarsal  bone  much  more  prominent  than  on  the  nornt 
foot.  (See  Plate  39,  Fig.  2.)  The  prominent  jwrtion 
hard  and  is  seutiitive  to  pressure.  The  effort  of  tl 
[Milient  to  avoi<]  pain  causes  him  to  walk  on  the  outer  pa 
of  the  foot,  which,  if  not  treated  in  season,  may  lead  t 
a  paivlysis  of  liabit. 

In  other  cases   the  fragments  are   displaced 
greatly  increasing  the  anterior  transverse  diameter  of  th 
foot.    Hallux  valgus  or  varus  occurs  as  a  secondary  n 
of  the  displacement  of  the  anterior  fragment 

The    upwanl   dirtplarement    of    one    of   the    fragin 
shortens  the   fool,  luid  is  of  practieal   imjwrtanw,  since 
obliges  the  p:itietit  to  wear  n  s|K!cial  slK>e  in  order  to  pm 
tect  the  Ciillus  on  the  back  of  the  foot  from  [iressure. 


(7Ac< 


hnard  rallLit); 

>nut  juiiit  nt  the 

i^l  In       He  wtM  dis- 

th  nu  insurane^ 

rAf^  e  foot,  l»ii  ~ 

Eca  nnilcr  surfi 

fltratoi     caw  of  fmr'ture  of  tlu 
[itaisk     M)       of  liDHe  of  t 

B  Bi  me  rac    r»      the  fintcra 

_  Th     Imck  Irflfnotn 

le  by  Gtt  iron  tt^am  whicli  caused  the  iniiiiJij 

fart.y-foiir  yam  it  oKe.  wM  «enl  to  mo  with  n 

'htii  toot.    Hi^  wait  nnder  tn«taieiit  fnim  Outuber  IJ 

ita  May  9.  !«». 

nllownncF  of  30^,  ■»■% 


cniHlii'd  at  the 
Olid  Ihe  patk'nl 
diimnuHis  iif  crx 
189-1,  Ihe  ilalp  of  the  injury, 
Wlii'n  di^harged,  he  nW 
dnc*d  inMny,  1  HBO,  to  \H%.  In  lulilitinn  to  thRflat-tiutcdnrm  which  ' 
wiw  conepquent  opon  the  injury,  ILe  Urat  and  hmxihA  nirt«tan«tl  bones 
were  thickened  and  Ihe  onhrior  portion  of  the  Uiird  nietoUuBBl  bone 
■lighUy  thickened.  Thin  mndition  cansed  diflicnity  in  walk- 
Orel;  snb«eqQcntly,  tJie  tliiekening  become  mvcb  lees  marked, 
"■'  "  proved  in  iiroportion.  J 
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AMERICAN  TEXT-BOOK  OF  PHYSIOLOQY 

The  first  edition  of  this  work  was  at  once 
pronounced  the  best  exposition  of  tlie  present 
status  of  physiology  in  English.  The  London 
Lancet  says  it  "can  be  recommended  most 
heartily,  not  only  to  all  students  of  physi- 
ology, but  to  every  physician  and  patholo- 
gist, as  a  valuable  and  conipreheugive  work  of 
reference  written  by  mi?n  who  are  of  eminent 
authority  in  their  special  eubjects."  The  New 
York  Medical  News  says:  "To  him  who 
desires  to  know  the  status  of  modem  physi- 
ology, who  expects  to  obtain  Buggestions  as 
to  further  physiologic  inquiry,  we  know  of 
none  in  English  wliich  so  eminently  meets 
such  a  demand."  This  new  second  edition, 
issued  in  two  volumes,  has  been  thoroughly 
revised  to  keep  pace  wilh  the  rapid  advances 

in  the  subject.  Per  volame:  Clnlh.  KnO  net. 
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are  frequently  hmkeii  or  (iislocated  at  the  eamo  time  I  _ 
direct  violeuce,  luakiog  walking  doubly  painful  fur  n  Iom 
period.  In  examining  the  injured  foot  we  find  the  part  fl 
the  sole  corresponding  to  the  anterior  portion  of  the  fin 
metatarsal  bone  much  more  prominent  thauim  the  n 
foot.  (See  Plate  39,  Fig.  2.)  Tlic  pi-oniiuent  portion  i 
liitrd  and  is  sensitive  to  pressure.  The  effort  of  l' 
[Kitient  to  avoid  pain  causes  him  to  walk  on  the  outer  p 
of  the  foot,  which,  if  not  treated  in  season,  may  lead  I 
a  [taralysia  of  liahit. 

In  other  cases  the  fragments  are  displaced  Inw 
greatly  increasing  the  anterior  transveree  diameter  of  t 
foot.  Hallux  valgus  or  varus  occurs  as  a  secondary  resta 
of  the  displacement  of  the  anterior  fragment. 

The  upward  diw|ilacenieiit  of  one  of  the  fragmcnl 
shortens  tlie  f'Hit,  and  is  of  pnictieal  imjHirtunee,  since  j 
obliges  the  piUient  to  wear  a  special  shoe  in  order  lo  pre 
tect  the  callus  ou  the  hack  of  the  foot  from  pressure. 

Ctae  nf  mmpound  fracture  nf  Ihe  fir^  tneUilarmtl  Imiif,  vilh  maifttiitt 
tlight  upTcading  of  thr  (nra.     (Fin,  12C,  p.  .'iH.) 

The  skia^^ph  slinwa  Uie  ciiiidition  ns  it  exiaUtI  stioTtl.r  hrtorn 
[labient's  iIiHuhur){i>  [rom  iiij  hunpitnl.     tie  was  niiiet«vit  yean  ot  Wfef 
liis  left  Fuot  nna  injured  <m  Miiii'h  IS,  1897,  by  u  siffiiboiinl  bJllEV 
npnii  it.     Suppumtinu  wt  in  in  Lhe  iiitlAt«raophnlBn)|;eiil  joint  of  tha 
(Crefil  ti>r.  whicli  was  opened  niid  druined  in  lhe  iHispiUil.     HeWM  db- 
clmr^  (roni  atier-lniitnieiil  mi  itati)!)!^  18,  l**?,  with  an 
alliiwniice  of  25%.     He  walked  un  Ui<!  nnter  rdgo  i>f  the  tout,  bd 
prevented  from  treadiug  ud  Ihi-  bnll  by  tiiu  i«ur  bit  Ihi-  under  snrfi 
of  tlii^  grent  Uk. 

The  skiafiraph  iFig.  127,  p.  .il21  illufttraMs  a  raw  of  fmrturent 
poNtcrinr  extn'mity  iif  the  lirwt  iiirUitiiraat  bone,  ot  lhe  lauo  of  tJie 
seennd  luetstaraal,  and  at  n  pnrtinl  tniiuivcnc  fracture  of  lhe  niiterior 
piirtinn  ot  the  ihird  nietatannl  bone.  The  hock  of  the  left  fint  ww 
ornshed  at  the  aaine  time  by  the  iron  betiiD  which  miiwd  the  injnrj, 
Diid  tilt!  (atii'til,  a  man  fnrty^otir  years  of  agr,  waa  sent  to  me  with  I 
diagnosiii  of  crn:<h(^  toot.  He  wan  under  tnvitment  from  Uclober  tj 
li*J4,  the  ihile  of  the  injnry,  until  May  !).  1^'Bfl. 

When  diivhargcd,  he  nseived  an  insnraiiM  allowanre  n(  30^ ,  r»- 

dnced  in  May,  It^tts,  to  10$.     In  additiun  to  tlicl1ul-tiioledne)«nhioh 

was  (uniM|iient  npon  the  injury,  the  first  and  second  metntHnul  iMinna 

;re  thickened  oud  the  anterior  portion  of  the  tliird  metaUiniBJ  bone 

IB  also  slightly  thickened.     Tian  ooiidiiion  caused  difHcnlty  in  walk' 

'  '*  ""*'  mlMequently,  the  thk'keniiig  became  much  lew  UUTkedi, 

' '  "n  proportion. 
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Curnf  nuailtif  fradMrp  of  the  keaiU  o/fAc/rrf  and  fi/lA  nfl 
botieii  nratmpatiifd  bg  mibliLcalioniif  thf  unvnd,  Ihird,  and  fourth  u 
ml  houm  upteard.  and  bg  inicard  diriplam»rtit  of  Ibr.  fftk.  (Fi, 
p.  513.)    The  acctdrjit  CH luting  Ihtae  injuries  wHimuiving-tii. 

Tlie  pntient  was  M  firet  trealed  iu  n  htx^ital,  niteniifC  n  . 
pital  tiT  a  atame  uT  after-UvninwDt  ou  Sepl^nitxr  0.  \Kn. 
flret  he  walked  with  diOiciilty,  nsing  a  cnitoli  ontl  n  canv.  IIf  was 
dis(<luirp^  on  November  27,  liWI,  with  aa  innursnoe  >IIi>nMKv  ■■[ 
33^;(.  'Hlh  foot  presuuted  »  talipes  mitun,  aiul  Itic  t1iin>iiiii  niw  ili»- 
liuci.ly  ooiivei.  JTut-Ioot  luid  previously  rxiitWil.  Tbi-  tJcijw^l'li 
shnwH  thi!  fractures  anil  tbu  displaoemcTit  uC  Ihe  niftalnnml  Iniiki)  wry 
distinctly. 

CaiK  of  fnuivrr  of  Ihe  luvd  of  tbr  fifth  mrlalarKd  hour,  irith  ttjHMrif 
ditfplaremmt  of  Ihrtilllf  toe  and  thr  bainef  thr  Ktimd,  third,  and  fourth 
■  mrialarMl  bom.     (  Fig.  129,  p.  515.  ) 

T)ic  patieut  in  this  case  wds  BWiirknuui,  fifty-one  ycnnt  ot  age. 
Manh  f,  l8Un,  u  hnildiDK-«tnne  tell  nn  ihe  tittle  tin.-  or  lhc<  left  B 
caiisin)!  the  ankle  to  turn  uulwaid.  He  van  nniler  trmtutent  n 
NciVFjnIier  IB,  ISffi.  The  diRphiccnii^iit  of  the  wvi'tul  biincs  is  pJm_ 
shown  in  tho  BkiHgrtyili.  Insarance  allowanoe  at  the  time  of  4 
Ohnrge,  20%. 

Owe  of  fratiurt  of  the  mennd  nnd  third  nulalaraal  bonrmrilh  tlaj 
■im/  of  the  mrJatnriiU  bimn  and  th^  find  and  vaimil  riiiu-(fvn  ' 
(Fin.  130,  p.  516.) 

In  this  case  the  injury  wna  nuiscd  by  a  Btgnlionnl  tnllinii;  on  fl 
right  foot.  The  patient,  wlio  u-os  a  paintvr,  twenty-eight  jenrs  irf  |^ 
wns  nnder  Iretitnieut  for  Ave  weeks;  in  the  siith  «i-rk  he  hefoui 
work  ognin,  luid  at  the  eiul  of  a  few  weeks  mnrc  hiid  onmpletely  i 
covered.  ~ 

The  dis]>1aeenient  of  the  bonrs  is  well  shown  in  the  akt«e<i>I>l)- 

Ciae  offrariurt  of  Ihf  third,  fi.urlh,  and  fifth  minUirml  bu 
131.  p.  .'>17.| 

A  workman,  twenty-six  yenrs  nf  a^,  was  hit  on  the  left  foot  with 
B  (slnb  on  September  7,  lfl!)T,  He  wus  tiwitwi  at  Iwoie  lor  fuurt«f  n 
weeks,  at  first  with  ioe-oompreasai  nnil  by  rmt  in  bMl;  Inter  on,  bv 
niassage.  He  then  enteml  u|inn  n  roiitw  of  Uvatinent  in  niy  (<linie, 
which  wM  continned  nntil  April  2.1,  INtiN.  The  akiagntph  was  token 
at  the  timent  his  diiietia^^.  The  buck  nf  his  foot  prcflenlMt  a  ooiitex 
detonnity  and  the  toot  wnsBtigbtly  brcmilenitl  nemtn  tlie  miildltr.  At 
first  he  WM  very  Inmei  his  gait  jjl^rwanl  lx«anie  perfectlj'  nunual. 
Insnrance  allowance,  35^. 

If  the  fnicttire  involves  tliu  iiaterior  portion  of  ( 
raetntnrKHl  lM>nos,  the  )i<.'iul^  of  llic  ri-.-iiiwlive  \nm 
l>«'t)nie  entirely  flisplncttl  (InHinvfini,  tn  tlic  sidr,  or,  tS 
less  fn'(|i»'ntly,  iipwanl.  Ptuvriwiml  iIis]il!Kfmpiit  into 
fort's  (lirci-tly  wttli  lt>inliiifroii  llie  ffH>t  ;  hU-rA  (ViMucatia 
has  a  siiullur  uufuvurable  cB<.<ct,  iilllioiigli   iudireclly,  b 
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paiisiiif;  pivssiire  on  the  liiwls   of   the   fliljai-ent    Ixinea 
Pnmiiuetit  puiiibj   f((rrwj[»»n(l ing   tu   the  (lis}>l»i-cd 
nients  uaii  be  seen  on  the  back  of  the  foot,  mid  nre  eve 
more  (liiitiuctly  [xiriKptible  on  {>iil)iatioii. 

Ill  goRie  ca^cH  we  &nd  the.su  fractures  to  be  tiRumplete 
the  Ixtiies  are  l)ent  <)r  brtikcii  only  part  way  aorosf.  ,Tht( 
y)ermit,  nevertlieleMs,  of  siitlicieut  lateral  tliisplaceincnt  u 
the  hemls  of  tlie  injured  bones  to  cau^e  pre«8Ui'e,  wliit' 
yives  rise  to  jwiiii  in  walking. 

The  joints  ai-e  affected  in  pni|)ortion  to  their  pmximiQ 
to  the  fmetiire.  The  pain  in  walking,  of  whieli  the  [Hitient 
complain,  may  be  due  t^)  ankylot>iri  or  U>  the  di»plaeemei 
ahmo.  The  displaiscment  at  the  turaometa tarsal  joints  ] 
definitely  .liroiteti ;  the  joints  remain  iminlnl,  howeva 
tor  walking  and  standing  for  a  wmsiderablc  length  Q 
time. 

The  position  of  the  tiK's  is  neeessarily  lillered  by  dl) 
phicemeut  of  tlie  anterior  fragments.  In  stmio  teases  w 
find  them  extended  ;  in  othent,  they  art*  diit^ilaectl  had 
wani,  together  with  the  anterior  fmgmcnta ;  or,  again,  tbi 
are  held  more  or  less  tiirhtly  flexed.  If  the  line  of  frw 
tiire  runs  through  the  binds  of  the  metutain^l  Iwmia  into  ti 
metatarsophalangeal  joints,  ankylohfls  of  the  latter  is  ii 
invariable  sequel.  AlU'r  fracMire  of  llie  fifth  metatarsi 
ixme,  aceompanieil  by  lateral  Oislneatioii,  the  fiMit  l>eeoim 
broadened,  Uij  in  eiiM-s  of  fracltire  of  the  first  melatara 
l>one. 

I  have  seen  two  eases  in  which  st'jNirittion  >>f  th( 
tubercle  at  the  base  of  the  fifVh  metatarNil  Ixme  formed  tin' 
sole  lesion.  One  patient  was  a  workman,  alxiiit  forIy-ll\  e 
years  old,  who  had  caught  his  foiit  in  a  roof-gnlUr,  utnl 
had  fallen  down  on  the  roof.  He  did  not  stoji  work. 
The  other  ease  occurred  in  a  tall,  heavily  hiiiil  IkhI- 
carrier,  wko  liad  fallen  from  a  liuldiT.     He  n?niiiiiic<l  in 


be«l  for 


weeks. 


work  soon  aflerwanl. 


.'^ilk 


111^  was  [Will 


iful,  but   resumed'! 


'^*»-'"»  cirszB  Mr  ACctOEjna. 


J  ifa^    &4    Um    tfe    HHM 

■  mt  AM-iaa«  dbe»  m*  wt^d  with  tbe  diliiiwry  t 
mi  «npB  «f  Ae  4etarman,  it  M^n6  pnifMr 
k>B«t»  dK  anh  W^  iW  fix*,  i.  aw^iBmaf  t 
■Mi^  henaiM  m  awh  Iwwmlaato  alknr  kkii 


t  vidi  after  faKtorw  tnvolring  1 
litiMi  af  ifae  iaacr  aiHi  f<M  (xIcm,  smftfO,  on 
Um«.  and  Cnc  k>  tknd  w4ataral  boofv).     Tn 
Stf-fim  ^JTo  rue  lo  tlK  aamt  fmahil  tymfbie 

TW  tmdaqM,  li«df»  «eariBp  an  appnifvial*;  slaie,  1 


to  ifce  fKBctiaBal  ifiiiahiTirT ;  b»  a  mlr.  il  ai»iiuii»  I 
354  to33|;(  orncR^' 

Fbt-Aaot  (tolqxs  pbnw)  ie  bi  t»  ilt^n^t^wd  Tra 
talipes  va%ll^  wUcfa  w  a  iliflgrail  deforaiity,  ahboi^h  i 
nar  nipcwut  a  pcvlinimrT  gtm/se  uf  Um-  t'onutrr. 
b-nn  ts  tnawiimrs  lnrM-|r  applini  in  ■ltr?€-ribing  s  t 
liiai  iririch  in  ivalitr  l-  a  va^iu^. 

Id  oU  t^ft^  <•(  Ait-rait.  ^vii^  n»  tnmlilr  whatrvn 
i|tfaiii0l  aukltf  1*  9tf\-en?  ruDia^M)  may  ««i-e  the  devef 
mral  1^  all  tbp  arotr  svmpdxn^  of  a  rtvrtit  «i^-  uf  In 
matic  unpa,  nx^umo^  tlie  •suae  oii^hI  tnatmrat  i 
rniitliiifE  (br  (nlifvt  tn  ibr  mw  iti^urauce  allm 
Sock  a  ca»e  i>  oivcrvil  hr  the  clatt<ie  rpladvf  to  tltt  e 
balMia  of  a  duuiuc  disunlvr  in  4^iiiMi)i>i-itr«  d 
denL 

wAmni  m  Hgvt  135.  pi^5±L  iDortate  l| 


TVnte-i 


1"  ... 

taw  «  B  maaga.  (iitj-tnor  jian  «( im,  who  tril  ttnm  m 
Htf^nnhrr  I  >^  I>«3,  ■otUlBimt  a  lyiHral  iBTrririixi^nKHiMf  rf  the  M 
joinL  Aa  l^ipn  nras  piiitnl  lo  ta  uurtiw  lirKive.  and  Ihc  ■ 
«■«  oinplrtHv  siiS.  ao  ofrrMna  <■>«  |KTfainied  i  ~  ~ 
the  mlalitatiiiD  o<  a  ulipa  talgna.  Thr  foot  n^u 
«itfito«u  wcdca.     At  ifae  time  at  whkli  I  ezamiiwd  the  fadott  a 
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^^     the  inner  border  of  the  foot  nivs  iuii>il  in  walking,  oa  \s  abown  in  the 

^^     acumipanyinit  imprfwioii.     (Kifi-   l-H.)     The  potient  is  r^\\\  oblii^ 

to  nae  a  cane;  Ilie  ankJe  aikd  1^  renmin  greatly  Hwolleii  uiid  the  ankle 

i*  complett^ly   tinkyloae<1.     He   receives   100%    insanuice  allowance, 

psrtty  in  ccinsideration  of  hiHiulvanct^l  years. 

The  >iole-in)iin>»iions  shown  in  lignre  136,  page  tfii,  ore  taken  from 
llie  CHBe  (if  a  wuiwntT,  thirtv-fciiir  vmiph  rJ  iter,  who  leaped  froiii  a 
wnll  oni' Mtory  liij^h  <i»   SovciiiIht  .'i,  H47,  s(ir;iininK  the  riglit  uiikle. 


\ 


This  le«iou  wjl-  nwitmimnieil  liy  ii  lii^l'n   t  f  tl         ferior  tibio- 

fibular urticaluliun  anil  n  fmetnre  rif  tlie  iiltr  al  n  allei  I  m 

When  I  exaiiiiiieil  the  patient,  on  Demi  lUr  Id  1F<!I7  I  found  a 
Kmrked  case  <>f  talipes  variLi;  tilt  toen  did  n  t  U  ich  tl  e  ground.  The' 
portioTi  of  the  sole  nsed  in  ivalkiii);  JR  Klionn  ■  the  oecuuipanying  ini- 
prmiion.  (Fig.  136.)  Tliere  wiih  a  HliRht  Kt-nu  val^m,  and  the 
miiBolca of  the footaud legapi>eared atrophied.  The  patient whm under 
treatment  nntil  Jnly  Hi,  IKtIH.  when  be  vee.  dixchuiywl  with  50^  in- 
nnuiM  alluwiuiM!.     KUguit  hud  sumewliat  improved. 
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PLATE  40. 


1 


Fid.  l.^A  pottrt',  forty-Uirre  jrors  of  iifce.  on  SeptembiT  !), 
1^>7,  fell,  with  tlie  liutder  on  nhicli  ho  wat>  at«iiiliiiK.  n  piitv  (^  iruii 
fiilliiitc  on  his  Coot  ul  the  Buiiie  time.  Tlie  [wutuBcil  wonud  nvur  tlir 
{Hiiiit  of  origii)  ol  tin:  extptisor  cnininunis  brcvifl  livoniue  tlie  sent  of  nr 
jMllifrent  sfar,  whioli  intortereii  wiih  flexion  of  Uie  toes  for  a  oonwd' 
emlile  lenjcih  of  tinit.  Iiisunuiw  allowAiicr.  :tO^,  partly  oil  novouDf 
uF  the  utrirphy  ol  the  font;  thU  was  rndnced  in  June,  r^M,  to  15^. 
Tlie  paticut  was  under  bvatment  for  a  full  half  year. 

Fio.  2. — A  painter,  thirty-ninp  yeoiB  of  age.  fell  frnni  n  WAffdlilin^ 
»ii  Septemlicr  IIJ,  1897,  snslaininic  a  cnniinuml  diftocalion-fnictiire  <ii 
till*  iu<traenla».  He  was  trealvd  in  Uie  huspiiol,  where  a  plwatiT  ciist 
ivtis  ii|i|>liiil.  .\  I'liib-FiH't  L'e<ii1t<.-d.  and  tlie  leg  was  lenKtlieneil  bv  the 
i>i:il|«'~.Mi>ii  '>i   lUi-  niii.i  oil  111"  iiHtrnicHtas  the  marina  of  the  fown 

:iii I        ~tiiiuacro»itb»  mat>cia*of  tli«  tn.N>bteii 

"I   II  I    I  ^'^w  entirely  ntilIenMl»nd  the  Ir^  wns 

til'. II I'  .i.i..|iir.  11.  1  III  ii.ii-ii.iiinii  hIiows  n  coniTX  promineiKv  he- 
[m-L-a  iiH.-  /!-«  .ii.J  (lit  U»k  ul  Uii'  r<«t  and  the  acar  on  the  onUr  *k\e 
<i[  ilie  uiikle.  In  tLt  ekuiijiraph  (Kij;.  l:SJ}  is  wen  tlie  diBplod-nimt 
Ht  the  ankle-joint  and  the  pruiretion  i>f  the  head  of  the  nstragalus. 
Tlic  comparison  betwRni  (he  snlc-imprfwions  laheii  M  the  ouiunienns 
nient  and  at  the  end  uf  Uie  niatkiiineelianiinl  nnirse  ut  trtintment  in 
veri'  interesting.  Wlien  the  jatipnt  eiitfrnl  my  honpilal,  on  Hlarth 
•i*.  If^Ofi,  he  n-aa  unatile  to  stand  with  the  feet  iilaoed  ivunllel,  bnl  was 
obliged  to  put  the  right  foot  in  front  of  tlie  left.  Very  little  i^  Uie  font 
wiu  used  in  walking,  as  is  shown  in  Hgiire  133,  pn^e  ?^l.  in  which 
the  extreme  degrei'of  lHlip*svarns  thiit  eoiisicd  ran  alw  lie  reooKniwd. 
Vilien  dimharged,  ou  .\Hgiut  G,  189!^.  Ilie  iiiniri  luul  iHvn  orerrome  to 
n  ooniudcrable  degree,  the  feet  cioald  lie  plnecil  piimllel,  and  the  tuiii 
was  strikinjtjy  imjiroved.     (Fig.  134,  p.  531, ) 

lusuiBDce  allowanoe,  75^. 


The  skiagraph  taken  nt  the  time  of  liia  discharRe  showed  the  ex- 
ternal nialleotus  to  be  entirely  dittpbwxil  from  the  tibia  at  the  inferior 
tiliioUbnlnr  joint;  the  anterior  exli^mity  iif  tliewoalcis-wasdisplacinl 
upward  at  the  utiuuueocubuid  joint;  the  liewl  of  the  nsHsgilliis  was 
also  dispkiced  npwanl,  and  the  tibia  was  slightly  rotnKil  on  tbe 
trochlea  of  the  astragalus.  Tlie  insiiraiiw  ullowanoe  was  redueed  in 
Man-'h,  18II9.  to30'«. 

The  sole-inipreaiiona  shown  in  figure  1^,  page  531),  illnslnin'  tii'> 
nine  of  a  maAOu,  thirty-three  yennt  of  age,  wlm  sl«pped  on  a  siuiill 
alone  and  sprained  his  ankle  on  Dwember  12.  19(NI.  In  ndditinn  lo 
the  sprain,  there  was  a  dislocation  of  the  external  malleolns  ami  n 
alight  splintering  of  tlie  greater  prooeiw  of  the  iw  ntloi?*. 

When  I  examineil  the  pntient  later  on,  there  was  marked  tuliim- 

rue;  the  patient  walked  entirely  on  the  outer  edge  of   bin   fioii, 

which,  in  addition,  presented  iulenuU)'  a  ooiUMve,  aud  vtJUiratHly  a 
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TBA  CM  A  TIC  CLUB-FOOT, 

■Donvex,  ilefomiity.  Tht  skia^mph  nhows  a  tvpirsl  displncement  of  the 
■nkte-joiiit.  niiil-tarBiil  joint,  anil  infi'rior  tiljiolilmlar  joint.  Tlie 
pnrt  reuiHLMfd  i-xlivni.-l>  ^.infill  fur  :i  l.mu  li""-,  iiii'i  tlie  rttroptiy  of 
the  whole  !'Xiri'iiiit\  m^^^  \ii\  |^'■l-j-(l.■lll.  Tlii' )«ilii-ii(  was  diachRrJsed 
nnSeploiiil-T -.'I.  I'-flT,  \iilh»ii  iii-iiri,in-r  iLlluujiiii-c 'J  .VIS,  raluued 
ill  April,  1"*!!-,  to  iw, ,  till-  I'DiiiliiiiiTi  ot  rlir  I'm.i  )i;uiim  BTiuliiallj'  im- 
proved.    There  hji»i  liecn  no  ir)iuii||;e  an  to  rult-  iiiuLt  that  time. 

Traumatic  Club-foot 

This  develops  an  a  seiiiu-i  r>f  fmclore  or  iliwiorailion  of  (In-  aslrawiIuB 
(outward  dislocation  |,  fn«-(iirf-  of  tlie  oh  ealuLt  and  astniguliw  Iwith,  o 
fracture  of  the  nielntnoiiH,  The 
most  Htrikiug  deforiuitic-M  ;»i>'  wen 
after  fractumt  of  tlip  os  (iileis  uiul 
astraRaliui  or  after  diHliKviliuii-rnu.^ 
tnrea  of  the  latto-.  i«ve  I'latt  Ki, 
Fig.  2. ) 

True  cittb-foot  mnst  be  di«- 
tin^ishrd  from  tulii"-s  mrus, 
which  may  exist  wit  In  ml  i  <.ii~'  li  ,ir- 

ing  a  dnb-loot. 

Fimctional  disuliiin  i  i 


Mof  11 

toot, and u lung cuiii-si'ui  r. i 

is  required.     Inaiininct  ;illowiiiu-i-, 
from3;y%  bo50%. 

Tile  Hiihject  of  the  nGOonipau;f- 
iDg  illustration  (Fig.  13i^)  was  a 
workman,  forty  ymrw  of  ilgr,  uho 
m.ttained  a  comminuted  frartiirc 
of  the  internal  malteoluH  and  the 
BtiBtentacnliim  tali.  Tlie  (crpiit 
b<e  gmdllally  l>eciniii-   ^i-xiil  iiiiil 

at  the  pti'N'iil  niiir  liu-  iiml  t ln'.. 

ttle  (JTOiind   \ilnii   Till     p.ilf  iif    11 

■tonding.      Tin-  nms.  Iisnf  itn-  fuel 

are  ftmitly  ainiiihiiHl,      Insnnmce  p,     ,j, 

allowance,  Xij^,  ut  tfmt;  at  plTH- 

eutitisfiO%. 

fair  of  travmalif  Mi]rii  eamtamf  fiat-fool  rauivil  hy  frariiirr.  of  the 
itpronrf  (Of,  vkiek  icii»  mb/tiiwntig  roROfol,  Iw/elher  M-i/S  a  imrtiOH  of  the 
eorrmpoTuliiii;  lartaliirniil  lnmt\ 

The  patient  was  a  cnrppntcr,  fifty  yoaw  of  ane,  who  wos  injurrf  in 
August,  18!M,  by  a  piece  of  wood  falling  on  the  tip  of  his  left  foot. 
The  tfllipes  varos  is  marked;  the  third  and  tnnrlh  toes  override  the 
flrst;  the  extensor  teniloat  appwir  very  tense,  espeeially  that  of  the 
tihiolitt  anticua,  and  the  mua^Ieo  of  the  1^  are  atrophied.  In«iimnce 
allowance,  33j^.  Tlie  oondition  of  the  patient  U  nither  worse,  il 
aaytbing,  thain  fonuerl^r. 


le  OH  eaLuLt  and  astruguliw  iMith,  or 
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02B  nrsKASES  CACHED  BY  ACTWEXTS. 

'Swi'  of  Irjl  lalijtr*  ran*.  foUmriitg  n  fnuitur  of  the  lefl  leg,  iriU  rfu- 
plnnvirHl  itHit  nAoifrnJHfj.      I  Fig.  13tl.  Ji.  527. 1 

A  niaHin.  tw«it,v-«wven  jrare  of  age,  (HI  fpnm  »  IniMcr  t>n  I)M<mibrr 
10,  11^2,  tracturiiiK  liU  k-ri  Iry  in  ite  lowtr  thiitl.     The  Ihiiim  hmlnl 
nith  lateral  ditq>1iH«ni(?nt,  ths  convexity  bciuK  dirpct.tl  imiwanl.  thi- 
cnnravity  inwan];  Oxete  wua  on  cxtenaivti  givntlj  <ir  Mtlm  nixl  0" 
IvfE  was  difiIincU,v  BbortMiPil.     "nic  patient  nae  tmtlMl  in  l|fp  hi>F']<i< 
for  nine  weeks,  receiviiiir  sulHrcincntly  on  innuraitoc  nllowonee  o(  ii ' 
redured  in   December,  IrOKI,  Ui  ^%.     T)i«>'  has  been  tiotniix":  < 
change  In  his  coDdition  simv  Ihut  time,     llie  sult^inipveHriun>>  ;I  i. 
l;f9|  NhovF  the   different*  bctMxrn  the  t*«  ttvt  verj   well;   the  Ml 
imprint  is  smaller  tlian  the  riuht   uihI   the  (not  prvflenui  a  mrvailni* 
whieb  is  convex  extcnialJy.  ciinrave  internal l.v. 

The  sole-ini]>n!ffiiciDH  i^  &uMtv  141),  fu^-  a-i7.  fhan-  a  slight  toJitM 
varus  and  atruphj'  of  the  tool,  Hilh  (v>n!wi(utiit  dnivasc  of  ai~  ->  -^ 
trmd,  Ibltuwing  a  fnurtnre  iiT  tlie  riicht  tlii^li. 

The  liane»  witc  innch  diBpliuvd  at  tite  point  nt  tnictaTr,  ttam 
wetl-inorked  ttenu  ranim. 

The  pntieiit  wns  a  mirkniBn.  thirty-five  years  iif  bkp.  wht  ,^^ 
crnslied  by  a  waK<in  o^inst  nn  imn  ciilnnin.  Hi-  nue  Instrd  at  hotne 
by  splints  and  ext^iiaifin,  and  reeeised  n  (vmntc  of  nftiT-trcntilielil  in 
my  huspital  from  October  24,  18S<8,  until  Jauiuu'y  2S,  IvittKI.  lusamnif 
allowance,  30%. 

Dislocations  of  the  Toes. 
Unless  re<luce<!,  the  iisi'l'iilm-ss  nf  llii'  IIhh  nciy  lie  nui- 
sitletably  aft'tt'ttti  hy  tlifsc  disliK'atimis.  Dirrail  tlislijcu- 
tiou  is  the  niosl  fiv(|iiE>iil  form,  niiil  is  nnwt  nfli-n  wen  in 
till?  case  (if  till!  ffiviit  to*'.  IV-rmnnt'iit  ujiwait)  (li:^jiln<^'- 
lueiit  of  any  of  tin-  litos  is  nlwiiVB  a  ^icrioui*  matter.  Tlie 
patient  is  foived  to  \tay  ^ivnl  iillcntion  Ui  lits  ghoe,  to  M<e 
that  it  is  priiperly  sliajH-"!  ami  hc!1  made;  yet,  even  with 
this  pix-cHiition,  injury  of  thi-  skin  over  tJie  projecting 
toes  cuii  not  well  l>e  avoi<kii,  jind  nl)m«ioiw  fnt|tionlIy 
ocetir,  recpiirinir  snipral  treiitment.  The  toes  beinp  iiwm' 
or  le^  still',  tlie  mid-tar^l  joint  mid  ankle-joint  lie<t)mc 
seetmdarilv  jitTei-leii  ;  miiftenhir  atro|>hv,  ln'^inniiig  in  llie 
foot.  pr.Mwd,.  Li],wm.I  iil.mir  ill.'  h-j:  iin.l  thtgl.  until  .-v.-ii 
tlR.  I.LiH.«-ks  l«-.-..nir  waited  <.ii  tl..-  afieel.-d  .vk:  Pati.-iit.- 
complain  of  the  fuit  fcelinj:  tv>ld,  twpeeiiilly  in  winlef. 
These  symptoms  an  in  niitny  cases  gnwlnnlly  ovcn-onie  to 
a  ceitain  ejctent,  but  they  never  completely  di.-«ppeaf. 
PenDauent  dislocation  of'  the  toes  downwa'rd  iiitfrferM 
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DUiKASKS  CAUSED   BY  ACCWESTS. 

ly  with  walking  and  standing.     This  fi.rm  of  tlialo- 
n  is  moat  often  seen  in  the  fourth  and  fiftli  Ijh-s. 

1 

wiia  t 

exient 
thofo 
Ing. 

Fig.  HI. 

wiw  criialii-(l  iiiHlrT  11  Wa\-\  liimi.     A  trmrkiil  ame  of  ch 
e  result.     Tlii>  urejil  (.»•  is  clispliu^d  npnard  to  ji  W)li»[ J 
Olid  is  quite  stOl;  tlie  s.i>,Nil  uml  (bird  l.jes  iuui  t..  bi-  reii 
irtli  una  fllll.  tvr.-  tiKl.lly  ttexal  und  Iwicll  the  gronnd  in 

b-f.K.t 

nil>la 
walk- 

1 

^^^^ 

■ 

FHACTUBES  OF  THE  TOES.  S29 

Digurtioulalinn  l«iv<w  the  i'tiol  timvh  more  iispfiil  than 
it  «in  pweibly  lie  whon  the  Una  uif  pfrmanpiitlj'  dislo- 
cate^, and  (Hitietiti^  ^hniild  be  stronglv  advise!  tu  itubmit 
to  this  o|M'ration  or  to  nniputatiou  of  the  Uten. 

In  cuses  of  pcrniiiDent  [Mirtial  or  complete  dislocation 
of  the  toes  upwnrd  the  working  cajiacity  is  diminished  hy 
33J^  to  505?,  or  over,  and  an  equally  hij^h  rate  may  be 
wHrnmted  in  eases  of  ilblixaition  dtiwiiward. 


Fractures  o(  the  Toes. 
(117  Casus.) 

These  fraetnres,  whieh  occur  when  the  foot  is  crushed, 
are  likuly  t«  he  romjiound  and  to  extend  to  adjaoeiit  \Kins 
of  the  metatiirisat  bout*.  They  are  produced  by  the  im- 
pact of  heavy  objects,  such  as  stones,  slabs  of  granite, 
beams,  iron  rails,  etc.  The  severity  of  the  injury  depends 
both  on  the  surface  on  which  the  foot  rests  at  the  time  of 
accident  and  on  the  weight  of  the  object  by  whicli  it  is 
crnshed.  We  fix^uently  liave  to  d«il  with  Iwdly  commi- 
nuted fractures  nn^uiriug  the  amputation  of  a  portion  or 
of  the  whole  of  the  foot.  The  very  effort  of  the  snrgeon 
to  preserve  as  much  of  the  foot  as  possible  sometimes,  far 
from  giving  the  [intient  a  relatively  serviceable  member, 
reeultB  in  a  deformity  which  greatly  adds  to  his  functional 
diMbility.     (See  Plate  39,  Ftg.  1.) 

The  great  toe  Is  the  one  whieh  most  often  suffers  ahme. 
The  fractures  of   the  metatarsophalangeal  joint,  having 

»^ready  been  disiMissed  in  connection  with  the  metatarsal 
Itones,  ran  l>e  (uissed  over  here.  Nor  does  the  ankylosis 
irhich  follows  these  fractures  need  any  explanation.  Atter 
a  compound  fnicturc  at  this  joint  the  circulation  of  the 
great  toe  is  likely  to  be  imjwded  by  the  scar  encircling 
the  injured  joint.     The  foe  therefore  appears  cyanotic  for 

ia  long  time  after  recovery  {we  Plate  39,  Fig.  2) ;  the 
temperature  of  the  [lart  is  lowered,  nr,  iKJcasionally,  is 
aotnewhat  raisetl.  The  toe  is  exceedingly  sensitive  to 
l: M 
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MMlA 
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that   B   stiff  great  toi;   dc 
allowance. 

Ankylosis  of  the  distal 
unfavorable  effect,  but  even 
individual   matter.     Compoui 
of  tliirt  juint  often  require  a 
treatment,  and    pain    and  di 
marked  symptom*. 

Fnictures  accompanied  by 
lanx  lead  almost  invariably 
nail-lHHi ;  a  suppurative  ony> 
injury,  tlie  nail  is  ibrown  ofi",  i 
l>ecomiw  wasted  and  deformed, 
a  subsequent  rudimentnr)'  gr 
never  known  it  to  cover  Uic  w 
to  frrow  very  thick  at  tlie  \tost» 
constantly  n'quiring  careful  t 
from  the  shoe ;  but  althotigl 
healthy  nail  fretjuently  gro* 
fall  off  again,  leaving  the  wb 
l>cd  covered  by  a  soft  ocimeoi 
merges  into  the  skin  in  front 
such  case,  which  I  have  hud 
years,  the  cuii; 


I 


I 


i:  '= 


I    ' 


I 


P'V     off,; 

A  workiiim 

nnht  toe.     Til 
;''^-.l  the  f,„ 

<a^-, ,//,.„,.,, 
''9  ''»  </o«  ,.„,7. 

Mic  awMiipn 

""/!"■  t;i>  ..f  t'h! 

«  "NIStMl    „/  (^,„ 

i/io  scar  r, 
''*•'  ••'"<»  a  fK.rti 
'"  l"vss„ro,  an, 

•;"  f''<-  I.IK/,.,-  . 

y'<'  P"(iVnt  sf,. 

,'"  ••"'<'»,•„„,  ,„,, 

«•''•'»'  .i"iM(  hn^  ,„ 

S"  |>/a<r.|  as  t„ 

'••"f<'i-  I's  ll„f  ,,v,„ 

■'^""<'  thm-  hv  I;, 

0;is#.<  .a'  .1'. 


Me  «r  «f  ^  fi  iiA  wJ  fifth  tatt  M  tW  netatBiBophabui- J 

TW  Irtnrta^  of  tfe  taoKnx  aAer  mpntabno  of  tfaftfl 
sraaad  tw  ^J  a  pamds  »t  tk  wcvad  McttUaisal  booafl 
man  ^  w  W  »  to  esKC  the  tUnl  uw  t»  omridr  the  | 

TW  ■■Mif  ■BiBMLL  far  k«4t  uf  the  pmt  biv  i» 
and  at  &«■  10^  to  15^.  An  a&vonble  ecu-  and 
mt^akw  to  wJkfvthe  hmt  kadero^  iW  fiwt  fiutber 
■■oNaew  iW  iB^fBotr,  aad  niar  thr  ratr  surotdia^. 
TW  We  W  cwli  of  die  «tWr  ta»  k^  cun|M»aied  for  fagr 
3%  :  hcK-,  toav  a  higher  nie  is  allovcd  ia  sa&rof^ile  I 

Xm^mtalimUwMAttanmmj,  if  tW  sew  »  bronUfJ 

'     V  actfai  inetobfr,  the  patiaiJ 

If  «ov  an  inenn 

■  M^t  ta-iB'Jt  issa&ienl. 

TW  ■svfidneM  of  tW  faut  k  Bnth  bmmv  Iminim]  h^  1 

tW  h»   of  all   iW  BMtobml  bonn  ^Lin^fraor's   i>|i<-r»-  j 

liesV      F«r  ■laiiain  wW  aie  oU^Mi  to  hr  t.n  tlinr  ftrt,  J 

*  ■     ■     '    m  33};i  t.>40;6  J 

1  ■'  —  ■■■*;'  W  tW  T'"~— *  ¥Mt.      In  a  1^  c»>r«i  per-  I 

»  iwwivctl  eo^  fori 


AfWr  Cfaonnit'f  op«ntio«,  aad  to  a  ^1  pradn*  ik^ree 
after  Ktu^alT's  iiprratiuii,  iW  patinit  b  qmto  nnfithsd  fur 
Wavy  vack  or  to  <amr  iKtiipht^.  For  dtnv  casts  an  in- 
suaac«  aUovsan  of  ^  ^  b  iEH&coltiL 

It  aWaU  W  bonir  ia  miml  that  ^toadineee  in  wmlk!i^ 
and  sian^Mg  (kpeod»  <ni  the  »iw  uf  the  car&re  of  the  tout 
vhM  cnto»  in  cnatmet  vith  tbp  enund.     niien  thi?  is   ' 
ithninirhnl  hv  mtitT^^i^l  <<ai^  br  atrofihr  uf  the  mu§cI(S  j 
and  tW  pitm'i*'  &t,  nr  tn'  Jrftirmitv  •>!'  any  kiud,  thv  gut  I 
aoflSns  a  paopoftianate  las  of  steaduMs. 
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IXJritlFJ^  OF  THE  FOOT  ASD  IXSt'SAXCJC. 
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Traumatic  Tuberculosis  of  the  Foot. 

Tuberculous  fix-i  are  frwjucntly  developed  in  the  bones 
of  the  tareus  or  in  the  ankle-jui'iit,  e&peeially  as  a  result 
of  slight  injuries,  sueli  as  contusions  or  ripruiiis.  Many 
siicli  iugtances  have  been  reportetl.  I  have  cited  a 
nunil>er  in  the  foregoing  pages,  aceoiupanylng  some  of 
.1. —  „.j,j,  illustrations. 


Rate  ol  Indemnity  for  DeformUIes  of  (he  Foot. 

A  rate  of  '.i'.i^'/e  is  ample  for  an  ahw»hiteiy  slifi'  ankle, 
-BDless  tulipert  valgus  or  \ania  exists  at  the  same  time, 
'Vhen  it  may  need  to  hi'  higher. 

Among  the  [uimlyses  of  the  foot  am!  leg  with  which  we 
liave  to  deal  the  paralysis  of  the  must^'les  supplied  by  the 
jieroneal  nerve  deserves  sjiecial  consideration.  This  is 
most  apt  to  occur  in  alcoholic  subjects,  hut  is  not  con- 

^  fined  to  them.  The  symptoms  arc  oflcn  quite  severe. 
In  one  niw  coming  nnder  uy  observBtion  the  muBcles  ill  qnestion 
■were  eompletol.v  piiralyzed,  and  tlie  potient  wan  ohli)|^  fa)  wear  a  slioe 
with  Hide  biacet  in  order  to  walk  at  all.  He  received  40%  itiMnratice 
allonancv.  In  another  case  the  patient,  who  was  a  heavy  drinker, 
naUered  froin  a  roinpleli?  aeiuory  puralyaiB  of  the  area  mpplled  hf  the 
peroneal  nerve  for  two  daya  after  every  spree.  Derp  pin-pricka  caosed 
m    BO  pain.     The  anvttthesia  was  followed  bj  eatreiue  hyperesthesia. 

H  Paralyses  of  habit  are  sometimes  observed.  A  jKiticut, 
"fcr  instance,  walks  on  the  outer  border  of  the  foot  because 
of  some  painful  condition  of  the  inner  portion  of  the  sole; 
the  tibialis  anticus  becomes  contracted,  which  finally  leads 
to  spastic  paralysis  of  the  antagonists,  and  to  permanent 
deformity  of  the  foot. 

In  making  an  examination  of  the  lower  extremities  it 
is  essential  to  compare  the  two  sides — firet  with  the 
patient  lying  on  the  back,  then  standing,  with  the  feet 
placed  parallel.  The  examination-stool  which  I  have 
designed  will  be  found  very  serviceable.     The  gait  should 
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Ankyhws  of  shoulder-joint  doe 

diaeoam  of,  213 

to    fracture    of    clavicle,    PI. 

17 

Autluax,  84 

rf,  313 

of  iiit*fltinal  tract,  8.5 

wall,  wodiuIh  of,  212 

Aorta,     thoracia.    aneurvsm    ot. 

AbtaBioiw,  44 
AhHcew  ot  brum,  1II5 

211 

Apoplexy  fnmi  head-injuriea,  102 

Arm,  wounds  of,  '264 

AccidentH,  aanaee  of,  33 

bites,  265 

deep,  of  axilla,  365 

due  to  pdirtoning,  SI 

rupture  of  triCTjpES  2«« 

fatal  oaH(9,  37 

Bubculaneous  rnpturea  of  bi- 

BtatiBtica of,  io 

ceps,  265;  PI.  I» 

Achillod.vnio,  traumatic,  A77 

Artpri«*l(!nwiH,  M 

Arthritis  deformans,  76 

Bproins  of,  241 

Acromion,  fractnreB  of,  a.j3 

paupernm,  76 

traumatic,  7fl 

lulM'Hiuliir,  77 

neuritis,  61 

propiosis,  7<J 

Alcobolism,     ohronic,     SI.      See 

HjriiiptoniB,  ~S 

iitoAlcoMicinloriciUioH. 

treatment,  79 

Amputation  ot  toca,  529,  533 

Arthropathy,  79 

Anemia  of  skin,  45 

Articnlar  rheumatism,  76 

AneoiyBm  of  thompic  aorto,  211 

AstraKOluH,  dalwjitious  of.  457 

traomatic,  56 

fractures  of,  469 

Ankle,  function  of,  418 

body,  4H9 

injnriM  and  truumotic  diseases 

bead,  470 

rf,  448 

iuvctlviug  tubercle,  475 

■cw^  ot,  476 

Ankle-joint,     "dislocation"    of, 

Atony,  mnaoiilar,  49 

456,  457 

Atrophy,  moscnlar,  49 

fractuwfl  of,  468 

movements  at,  450 

prognosis,  ol 

sews  on,  PI.  37 

treatment,  51 

"Bprain-of,  451,  457,  47B 
AnkylosisoteltMW-joint,  position 

•'titdiauM."  49 

of  muscles  of  hand,  PI.  37 

in,ae4 

ulnalU,  46 

^T'BH^^I 
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Babisski's  reflex.  I2!t 

Calf,  mpmre  of  nuiflr!™  of.  4^. 

Bwk,  Imrns of.  leO 

Capsults,  iiijarivs  and  tmumaiic 

uuntHcts  or,  183 

diaeaaes  of,  ^ 

Bmtusions  of,  IK 

Caput  obstipum,  121,  156,  243 

laoeralious  of  mosclea  of,  163 

of  liver,  22U 

clcs  df,  184 

of  periwnenm,  218 

won  mis  (if,  183 

of  stonuich,  213 

B»«|«  of  arm.   rupture  of,  205, 

of  teiticle,  225 

PI.  ID 

Csriea  of  Hpine,  170;  PI.  9 

di,'*>wa  (rf.  2-24 

BlMNl-poiaaning,  41 

310;  PI.  36 

Blood -vesels.  tnjarips  and   traa- 

mntic  (Ji8ea«ni  of.  55 

312 

pisiform,  311 

(ractaresof,  62 

tnuctioD  of,  61 

Cauda  eqiiin*,  lesions  of.  140 

injuries  and  tranmatjo  diMases 

Ceulera  of  braiD,  KK;  PI.  1 

of,  61 

«tn.ctare  of.  61 

Cheat,  cicatrices  of,  lUl 

to  injur;-  of  shonlder,  245 

injuries  and  tranmatio  diseiwes 

Brain,  shac«SH  of,  105 

of,  136 

ventvrRof,  PI.  1 

wounds  of.  191 

compresBion  of,  100 

Chronic  alcohol  ism,  81 .     See  also 

Ci<»triw8  0*  hBok,  183 

K          hemorrhage  ot,  1U5 

of  uh^a^  191 

■         tnmor  of,  la^> 

hypertrophioft,  43 

■     Bnllet-wanrula,  40 

bw>kwan],  250 

■     Burn»  of  Imck,  183 

complete,  Ml 

■          of  tow,  IIU 

downward,  351 

V          of  fingers.  391 

torwaid,  249 

^           of  forainu,  292 

upward,  250 

of  hand,  321 

of  leg,  416 

estenml  third,  247 

of  neck.  121 

followed    by    ankyloais     of 
sboulder-joiot,  PI.  17 

H        Buna,  imcrtrochaalenc,   inflam- 

inner  thini,  248 

K          luatioii  of.  363 

reunited,  242;  PI.  1« 

tmttment,  248 

■            disenms  of,  5,1 

aob-foot,  505,  .-ias 

B         of  knee,  injnriea  of.  397 

Commotio  oorebri,  9H      See  alaa 

■         of  BhonldtT,  injnries  of.  240 

■      Buraitia,  5;i 

pectoris,  190 

■     Buttocks,  ooutuaions  of,  350 

Compr«Mion  myelitis,  173 

^^L..^                    M 
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CubituH  valgna,  276,  279,  283 

mni,  i:ia 

varuH,  276,  279,  2H3 

ofcbest,  190 

fractures  of,  594 

or  Hpinul  ooid,  133 

502 

Contortioniate,  122 

rracture  of,  498,  500 

of  wrist,  PI.  23 

"  DtttiLLEMKN-T    irauuiatique," 

of  fingere,  344 

141 

ContDsion  of  brain,  101;  PI.  1 

'■  Deform ities,  burden-, "  122              1 

of  foot,  rate  of  indemnity  (or, 

CoDtnaionBof  MTU,  264 

535                                                  ' 

(rfboek,  182 

Dementia  pwalytic*,  106 

of  bones,  67 

I>)abel««ufl  sequel  t<>  head-injury. 

(it  buttoclw,  3.^ 

101 

T           of  face,  115;  PI.  6 

136 

oftofeann,  2U0 

ut  hand,  319 

or  imtmttuhis,  457 

of  head,  91 

of  iari»L9,  310 

or  elav-ide,  249 

OfjOiDte,  70 

of  i-uboid,  r.03 

of  kidney,  221 

of  knee-joint,  394 

of  eltiow-juint,  283 

of  leg,  3B,  413 

of  lihula,  head,  422 

of  liver,  210 

o(pMiU,23G 

of  inferior  luaxiUft,  120 

Ofahonlder,  238 

of  jointa,  72 

ofririn,  38 

of  knee-joint,  409 

of  spine,  141 

of  stonuwh,  213 

of  iiit-tatarsal  bouea,  504 

of  Ihigfa,  366 

of  iMtella,  403 

of  thorax,  187;  PI.  19 

of  pelvic  boni»,  362 

of  peronei  tendons,  477 

Cwaooid    pnxKws,    fnirturw   of, 

of  radius,  head,  204 

258.   8eealBo.*npu/n, /ruc/uro 

of. 

of  ribs,  201 

"Crick  in  the  back,"  1H4 

of  saomtn,  362 

Cmsbing  of  fout,  47S 

of  scaphoid,  494 

of  forearm,  290 

of  seinitiinnr  Qbrocari^ilattes,  403 

of  hand,  291 

of  tetitic'le,  224 

of  spine,  147.     See  also  ."^iw, 

of  toes,  478 

CoHtBl  ratrtilages,  fracture  of,  201 

of  Hnbcfllramcoid  bnrM,  478 

1      Coxa  vftlgn,  379 

of  tow,  526 

1          vara,  379 

of  vertebne,  147 

I      ftMdtiB,  tranmatio,  366 

of  wriat-joint,  309 

^ 

_J 

■■■lilaliga  (tf.  PI  at 

rtropsuf.  345 

Fhc-tbM,  505,  SDH.  SUB 
FlMtiflK  kidm-y.  333 
Foot,  miliini!  al.  478 
ilttimitits  <^  mle  of  ii 

of.  M^ 
«sn>i](.  IT 

tnuiuatic  tDhprmlnsis  of,  8 
■oaDda  tit,  tn 
Fcnmno.  boriB  of,  :2aa 

mMhioi?  flC.  990 

tiw^ora  of,  29!:  8w  aho  Q 

and  Aarfmi. 
iojoneo  and  tnwmialio  d 

mptnrr  of  mnadis  and  U 

€*.  PI.  30 
iraoods  of.  991 
F^iMaiT'.  rampoDDd.  of  altfwiw. 
Pl-lU 
mallFAlar.  I.i7,  4T« 
of  buns  of  bE«,117 
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■    Fracture  ot  costal  cartiluKW.  ^U 

Fraclurcaof  Menuim,  193 

W        of  iuteriur  maxillu,  Il'J 

ortibk^  4i7 

■         of  nnml  bonw.  PI.  S 

of  t««.,  ,VJtt 

of  ribs,  nnnnited,  PI.  1(1 

ot  ulna,  294.      See  also    I'lan, 

of  superior  maxilla,  119 

fi-actureii  of 

Fntetiirta,  fatal  resullH  of,  (17 

cjf ' vc-rtebnt,  IWl 

hi^ed,  BympUinu  of,  IM 

sponlaneous,  611 

of  anklHoint,  iSS 

Frost-bites,  45 

of   aBtragalns,    46D.      See  also 

Pnnotional  neuroses,  107,  109 

J*f«iiM/«*,  Aart-ro.  o/. 

otbonns  B3 

in  epcvial  oocaputionB,  (i6 

of  oarpns,  313 
ot  cervical  vertebra,  151 
ot  cUviole,  241 

(iantric  heniia,  ZU 

Genn  valBiira  after  lep  traotore, 

411^;  PI.  34 
Glanders,  86 
GloHey  skin,  41,  45 
Gout,  7(i 

ot  ouboW,  504 

of   dorsal   vertelini;,   ITifl,     Se« 

slw  Dorml  vrHrbrn: 

of  temnr,  370.    8ce  also  /Vmur, 

fraelureti  of. 
of  flagere,  3*1.     See  bIho  /Vb- 

Hallkx  valgus,  510 

IKTs,  fraeturr»  of 

varus,  510 

of  forearm,  292.     See  also  (•(«« 

Hand,  fttrophj  of  ni.iscles  of,  PI. 

and  Bndiu,.. 

27 

ot    bamemn,    3R7.      Si<n    nlw) 

bums  of.  321 

Humenu,  fraelnm  of. 

contusionB  of.  31 » 

of  joints,  74 

cmsbing  of,  2H1 

of  knee-joint.  411 

iniurim  and  trAuinatio  diseaaea 

of  leg,  417.     See  also  Leg,  frac- 

of,  317 

(«ns  of. 

Of  lumbw  vertobne,  l.lfl,     See 

BtifT,  PI.  24 

also  Lumbnr  nrtebr-r. 

trophoneuroHia  ot,  .W;  PI.  22 

of  ninlleoli,  4.'V< 

woumls  of,  322 

of  nietaoarpul  bonea,  336 

Head,  oontuBions  of,  81 

of  nietatanul  bones,  .Wfl 

ervBipelaa  of,  93 

of  OB  caleJH,  4m 

ot  patella,  4I» 

of,  »^ 

ot  pelvis,  357.     Sm  also  PeJn; 

Heart,  injnrieaand  tranniatiu  din- 

frwUraaf 

ens™  ot,  «« 

ot  radios,  395.   Sep  also  fin<fi.«, 

Heart-disease,  influence  ot   trnu- 

>ad«r™  0/. 

niatism  on  preoxiBtin^,  210 

ofribH,  194;  PI.   11.      See  also 

Hriiintwele    ot    testicle    due    to 

Bi6»,  frarlvm  of 

crushing,  224 

ot  iacram,  359 

of  icaphoid,  496 

of  smpnla,  2.%i 

HeniiflncstbeBia,  112 

ot  skull,  Wl;  PI,  2,  3,  4 

Heui'iplysis   fnim  fnK-lnn-a    rib. 

of  spine,  150, 163 

Bc^Mvrkigt^  rxUa 


Ilj<din(«le  iIdf  tn  tm^in 
lick,  ^t 


HiptTtiDiAj,  mawnlw,  49      ^M 
HrpachoodnKis,  111  ■ 

U.ntrTw,  111  ■ 

n'mpComa.  In  iiiwiiiiillii  iii^  '^B 

hi'perTMiKSk.  113  ,^H 

hr^mic  cODttaclami,  I19^| 

'pM»lj«^ll3  ^M 

tnaUDcnt,  113  ^H 

H«?tHK  ODamrtma.  1 13      H 

INOHED  Koands,  39  ^| 

India-mbhrr  men,  VS  ^| 


^ 


rarincal  frrk  ol.  273 

tmito).  *ra 
wppn  hUr  (rf.  374 
thud  at.  ^4 


INOHED  Koands,  39 
India-mbhrr  men,  I'S 
InftviMl  wooimIs.  40 
lotMlioDS    ilbniscA.    trail  mati^qn 

utd,  ^ 
laflHnmation  nf  dora  niBtcr.  IU3. 
i^  alw  /tif JtfaHniayif I 
cf  kidnc)'.  221 
of  perkardiDin.  2W 
<i(  epJDal  «nTd.  173 
tnnnuUir,  4if  pia  mMtr,  IM 
Ininiinal  bcmia.  '33* 
Injuries  bihI   tmnauitir   discas 
<4  Abdoim-n,  -JI-j 
of  ankle.  US 
<4  ann,  t.«l 
or  bkaddii-,  :»4 
ot  blouI-vi»i-la,  5S 
of  hoiws,  Bl 

€l  (B|Hd1«,  a1 

«(  chnst.  l« 
o(  rIbniH -joint,  380 
of  tat*.  115 
of  fneruc.  54 
of  finicFTS,  337 
of  (not.  44fl 
fi(  rnrenmi,  388 
o(  huid.  :tl7 
of  bead. ^ 
of  lii*n.  «» 
of  hi]>-joiiit,  363 
n(  intpslitiRS  914 
of  jolnu^  70 
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Ininriea  aiiit   traumatic  ilineMea 

uF  kidney, -221.    Se«  also 

contusion  ot,  231       ' 

A.diKy. 

crashing  of,  321 

o[  knee,  392 

flouting,  222 

o[  leg,  413 

inflammation  of,  221 

of  ligameBta,  ST. 

injuries  and  ImamBtio  diseases 

of  liver,  219 

of,  231 

lacerations  of,  331 

See  also  Lniarcrtrrmilini 

of  lungs,  aOn 

Klumpke'a  patoy,  247 

of  luuaclea,  47 

Knee,  function  of,  393 

of  nails,  46 

of  Dock,  1-21 

nf.  -.im 

of  nerves,  57 

<.r  bursa;.  :i97 

of  pancreas,  "220 

Mars  nt,  :(1)8 

of  pelvis,  3o<i 

«.iiincls  of,  393 

of  penis,  22« 

Knee-jerk  in  injury  tospirml  cord, 

ot  pericjirdium,  208 

128 

of  peritoneum,  31B 

Kuee-ioint,  arthritis    defomianH, 

of  skin,  38 

412 

of  spleen,  200 

of  stonuKJi,  313 

of,  412 

<rf  tendons,  52 

oontiisions  of,  394 

of  thigh,  3W 

dislocations  of,  4IK) 

of  nretera.  225 

of  n-ristrjoint,  104 

osteo-nrthritis  of,  412 

of  spinal  oonl,  l»2 

sprains  of,  395 

subluiBtion  of,  401 

meninges,  13a 

tnbereulosis,  411 

of  spine,  14t 

KUmmel's  disease,  144,  1R3 

Interoostai  nenmlgia,  202 

Intertrochanterio   bursa,   inBam- 

mation  of,  3i;3 

Int«iUnal  occlusion,  217 

Lacerated  wcmnds,  39 

etenoris,217 

Laoerations  of  kidney,  221 

bwt,  withisx  of,  85 

of  mu*les  of  hack,  1S3 

iDlestineB,  injuries  and  tmumotio 

ot  plantar  farais,  47B 

dismsee  of,  21(1 

of  thoracic  dnot,  318 

LcB,  hnrns  .rf,  41B 

Intrameduliarj'  hemorrhameB,  137 

contusions  of,  413;  PL  35 

Isoheniio    paralysis    of    foreann 

of  calf.  413 

after  f rartnre,  296,  298 

lower  lialf ,  424 

third,  4:l4,  438 

near  luikle-joint,  438 

middle  third,  434 

near  knet,  41R 

injuriw  and  tratimntin  diseiiHea 

pseuilo-nrthnisis    after,   447; 

of,  711 

I'l.  :tti 

I    I  ,.  tie  disease, 


I 


wintmiong , 

onjshinj;  of 

"'i  218 

tnlwitnUoaJB  of 

AW 

inveraion,  4 

'raotnrp  of,  ij! 
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I    dt'LimtoN,  int^inal,  ^17 

rcricrtrdium,  iujimen  «nd   trao- 

niatic  dixeases  of,  208 

■■          27ti,  279,  2«! 

Perinephritis,  Stft 

Perilimenm.  eareinoma  of,  2IS 

cnishiiij:  of  testicle,  224 

injuries  and  tiauniaCJc  diseases 

Oh  calciH,  fractures  of,  4H0 

of,  216 

PpriWuitis,  traumatic,  217 

intenial  tubercle,  491 

"open  .luck-bill,"  48S 

477 

sustt^ntACulum  tali,  4H8 

BympwniiB,  4R1 

Pliyflciil  injuries,  geneml  consid- 

trenliiient, 484 

erations  of,  38 

snblaiation  of,  47i) 

tionsnf,  IIM 

0Bt«^«rthriti3  of  knee-joint,  413 

Plantar  fuHcia.  laceration  of,  479 

P leans V,  traumatic,  203 

from  fracturpd  rilis,  2<)5 

Pachyhenikoitik.  liKt 

hypertrophit!  cenical,  173 

Poisoning,  accidents  doe  to,  81 

i^iGial,  134 

I'olionijBlitia.  chronic  progressive 

Palsy,  Erb'e,  245,  24<! 

Poncreaa,  injuries  sad  traunuttio 

Popliteal  space,  soar*  in,  PI.  37 

diKMes  of,  330 

PnigrKwive  paralysis,  106 

ParalyBis,  57,  68 

I'seuilo-artliroKis  after  traotnra  of 

agitans,  180 

f..reann,  2Wl 

Erb's,  245.  24« 

in  inferior  maxilla,  120 

Klnmpke'H,  247 

of  reniur,  :ia'; 

of  Bngea,  346 

of  Ics,  after  fracture,  447;   PI. 

at  tbigh,  -Sm.     See  alMi  TAigA, 

36                                                      ' 

WSiri.o/. 

Pnlnmuary  emphysema,  206 

Of  nlmr  nene  due  lo  cnishlng 

Punctured  nounds,  38 

progrcsBiTe,  106 

Parnpl^ia,  eportic,  177 

of,  3(HS 

fractnreB  of,  410 

Radius.  distocBtions  of  head,  294 

Pectoral  mracles,  wounds  of,  102 

fractures  of,   examination   for. 

Pelvia,  MBt^imy  of,  3S3 

298 

head,  aftl 

fraotons  of,  357 

inviilvinj;   bones    of   carpufi, 

function  of,  353 

;!00 

injuries  of.  SHO 

shaft,  295 

Penis,  omtna   n        226 

injnriea  nni     rau  m       d  senses 

"sprain-frsMures,"  298 

of,  226 

typical,  298 

PerimnlitiH,  tm 

trcjilmpnt,  302 

Pericardium         fl                      of, 

Railwav   brain,    110.      See    al.-w 

am 

35 

A 

•symptoms.  ia7 
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".TO*"""'"™  r"'»'i'».  W 
"'^m,I.,„   «t™„a^^ 

"'  trioeiniifann,  206 

"'z^' ■"""»"■■»■='.  Ma 

^Woniiwa  of  spine,  171  ^ 

fraMnres  of,  ise  •  ''^ 

'"^£j"'~"""on.»ion„f,  ; 
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1       Spine,  dialoeotioDs  of.  147 

f           fraetores  of,  l.'riJ,  16-J 

"            iniimc.«(>r,  141 

4^ 

uivomataof,  172 

S_vuovitia  of  alioiilder-joint,  '263          1 

railway,  110.     8**  also  Scura-- 

fAcHin. 
BOTDomataor,  171 

spraiiuiol,  145 

Tabes  dorsftlis,  17a     &*  aim 

tnbercniods  of,  170;  I'l.  9 

IramnaUc.,  178 

TalipM  pliwina,  520 

tUm  oti  developmeut  of,  171 
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lluilmoscopic   drawings  done   inio   well -ex  ecu  led   lithogrsphs  of  the 
importsnC  Tundiis  changes,  but,  in  many  insfflnces,  pUlrs  of  the  mirnii     _ 
lesiuns  are  ndded.     It  furnishes  a  manual  of  Ihe  greatesl  possible  serrii 

The  Lancet,  London 


wDik  (hit  (hauld  be  b  ib«  D|Albali 


Haab  and  deSchweinitz's 
External  Diseases  of  Eye 

Atlas  and  Epitome  of  External  Diseases  of  the  Eye. 

By  Dk.  O.  Haau,  of  Ziirith.  Edited,  with  additions,  by  G.  E. 
DeSchweinitz,  M,  D.,  Professor  of  Ophthalmology,  University 
of  Pennsylvania.  98  colored  illustraiions  on  48  lithographic 
plates  and  a^i  pages  of  text.     Cloih,  Sjoo  net. 

SECOND  REVISED  EDITION— RECENTLY  ISSUED 

In  ihis  IhiiroiiBli  revislnn  the  lenl  h»s  hecu  hrcnight  up  \<>  dale  b.  ihe  i 

tinn  iif  new  mnller.  includJnR  ttfcrpncc  In  si.me  of  ihe  modem  Iberapeulic 
■gents.      Iliere  have  iilso  been  added  eight  chromoliibogniphic  pliites, 

The  Medical  Record,  New  York 

phyjjci.li.     lic«nnoi(.il  lo.u.iim  »cJl-drK*vMl  popularity."    (RF.i»wo|  prtvinu 

They  M«  convenient  in  lize  and  uiiifannl]r  bound 
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SALXDEK.'i-    MEniCAl.   HAXDATLASES 

Schaffer  aiS)  Edgar's 
Labor  anS  Operative  Obstetric!^ 

Atlas  and  Epitome  of  Labor  and  Operative  Obsletri 

;By  Dr.  C).  Schaffer,  of  Heidelberg.  J-Kim  ike  J^iflh  JirvUti 
■and  Enlarged  German  Edition.  Edilcd,  »ilh  atldilions.  \ 
J.  CurroN  Edgar,  M,  D.,  Professor  of  Olisittrics  and  Clinid 
Mitlwifery,  Cornell  University  Medical  School.  14  lithographi 
plates  in  colois;   139  other  cuts  ;    1 11  jQges  of  text.      53.0a  n 

T)ie  liouk  presents  tlie  net  uf  piirturition  ■ml  llie  variovs  obstelric  o 
IS  iti  a  5crirs  of  easily  tin detslcn id  iliuelintioiis.      These  ftrc  oi 
a  Icit  llmt  ircnLi  the  subject  flvjiu  a  praclical  ilandpuinL 
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Schaffer  6  Edgar's  Obstetric 
Diagnosis  and  Treatment 


Atlas  and  Epitome  of  Obstetric  Diagnosis  and  Tn 
tnent.     By  Dr.  O.  Schaffer.  of  Hcitiellierg.     Frtmt  the  t 
and  Revised  German  Edition.      Ixiitcfl,  with  additions,  by  J 
Clifton   Edgar,  M.  D.,  Profes.^r  of  (Hjstetrics  and   Clin 
Midwifer)-,  Cornell  University  Medical  School,      laz  colored  fl 
ures  on  5II;  plates;  38  other  cuts;  315  fwges  of  text.      ^3,0 

Tliia  book  ireHls   particularly  of  obstetric   opcialions.  ai 
wealth  of  beautiful  lilhoffraphlc  il  lustrations,  coiilaini  an  eitensive  Ie>c4 
pent  viilue.     This  tcit  deals  with  the  pnicitcal,  clinical  si(l«  of  ibe  »  — 


MEDICAL   HAKD-A  TLASES 
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Mracek   and  Stelwagon's 
Skin 


J 


Atlas  and  Epitome  of  Diseases  of  tlie  Skin.     By  Pr< 

Dr.  I-'ranz  Mkacf-k.  of  Vienna.  KdUecJ.  with  additions,  by 
Henrv  W.  Stelwagon,  M.  D.,  Professor  of  Dermatology  in 
the  Jeffeison  Medical  College,  Philadelphia.  With  77  colored 
plates,  50  text-cuta,  and  2S8  pages  of  te.\l.  Cloih,  J4. 
JUST  ISSUED— NEW  (Zd)  EDITION 

This  volume,  the  outcome  of  years  of  scienlilic  Bnd  arlistic 
tain«,  logelher  wilh  cDlored  plni 


illusli 


and  a 


rallo 


American  Jounwl  of  the  Medical  Sdeilcei 


Mracek  &nd  Banff's  ■ 

Syphilis  and  Venereal  Diseases! 

Atla«  and  Epitome  of  Syphilis  and  the  Venereai  Dis- 
eases. By  I'kOF.  Dr.  Franz  Mrai:i-:k,  of  Vienna,  Edited,  wilh 
additions,  by  I..  ISoLroN  Bangs,  M.  D..  late  Prof,  of  Geniio- 
Urinary  Surgery,  University  and  Bellcvue  Hospital  Medical 
College,  New  York.  With  71  colored  plates  and  mz  pages 
of  text.     Cloth,  J3, 50  net. 

According  Eo  the  unanimous  opinion  of  numerous  authorities.  I' 
the  original  illuslrationa  of  [his  book  nere  presumed,  ihcy  surpass  in 
anything  of  the  kind  thai  has  heen  produced  in  ihis  field,  not  only  in  CcbJ 
many,  but  throughout  the  lilentlure  of  the  world. 
Robert  U  Dlddiuon,  M.  D.. 

AM  EMl0r^"  T!n  Amiritan  Till- Bock  «/  Ohttrlrict:- 

"  'Vhe  bih^pk  thai  nppn4«  inblAnlly  lo  mt  for  The  vrriktnfly  lTirce»«fill.  vklifat 
rrmphkc  cturBCIT  of  il4  Ulutimii.ins  ii  ihe  '  AiIh>  uf  Syifhili«  And  rtiF  Vtncnaj    Llii 

The  Hthographi,  alt  made  in  Germany,  are  unrivalled 


Sytt.VnElCS-   MEDICAL    JU.\'P-A11ASES 

Schaffer  and  Webster's 
Operative  Gynecology 

Atlas  and  Epitome  of  Operative  Ojitecology.  By  Dr.  I 
O.  SciiAFFm.  of  ileidtlbcrg.  liditctl.  wjih  addilions.  by  J- 
CiJiitESCE  Weustf.r,  M.  I).  (.Edin.),  F.  R.  C.  p.  E..  Professor  of  1 
Olteteiricsand  ('lynccology  in  ihe  Rush  Medital  College,  in  aftili-i 
alion  with  the  University  of  Chicago.  Wjih  41  lilhograjihic  I 
plates  in  colore,  many  text-cuts,  a  number  in  colore,  and  13S  I 
pages  of  tc.vt.     Cloth,  £3.00  net. 

RECENTLY  ISSUED 

The  excellence  "f  liw  lnhci<;rapliic  ]>'»'«  ati')  the  many  oiher  niu5«a1ion«l 
in  this  allo-t  renrler  i(  ol  llic  grcaie^i  value  in  olitaiiiini;  a  »ijnrl  aiid  prnclica]  V 
kntiwlcdgc  of  openlive  (rynecoloi;y.  Indeed,  Ihc  ailiil,  the  suth'-r,  ai-'  -'--' 
liliiogiapher  ha»e  opemleO  mwli  patient  emle-'vpr  in  the  ]ve|iaraiicin 
waler-colon  iiwl  •inuincl.      They   «tc  tmsc^l     m    hundreds    of   plintt^nphft  1 

Uktn  from  rnurc,  >ii<l  Ihcy  leprwlucc  faiilifutlv  rnil  niimicdvely  Hie  i ■ 

sttOUioiis.      Tlie  lc«I  clotely  fallows  the  illiMnlluTu,  and  is  fully  as  ace 
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Shaffer  and   Norris' 
Gynecology 


Atlas  and  Epitome  of  Gynecology.     By  1)k.  O.  Shaffer, 
of  Heidelberg.     Fmm  the  SttonJ  Rexised  and  EnlargeJ  Gfnnan  I 
Edition.   Edited,  with  additions,  by  Richard  C,  Nohri 
M.  D..  Gj-necologisi  to  Methodist- Episcopal  and   Philadelphia  1 
Hospitals.     With  107  colored  figures  on  go  plates,  65  text-cuts,  ] 
and  308  pages  of  text.     Cloth,  S350 

The  value  of  this  alias  will  be  foUDd  not  only  in  the  concise  eipliiUttOTf  J 
tCKt.  but  especially  in  Ihe  illuilraliun*.  The  large  number  of  colored  pUtes,  J 
reproducmi;  ihe  appeamncc  of  fresh  specimens,  will     "        '  '  '  ' 

e^e  of  (he  chanjjc*  Induced  by  disease  ihnl  cnnn 
description. 

of  Johns  Hopldns  HospilBl.  Balfimore 
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SAUXDEKS'    Ml-IDICAL    IIAXD  ATLASES 

Jakob  and  Eshner's 
Internal  Medicine  d  Diagnosii 

Atlas  and  Epitome  of  Internal  Medicine  and  Clinical 

Diagnosis.  Ry  I)k.  Chr.  Jakub,  oI"  Erbngen.  lidiled,  with 
additions,  by  Ai-cusTlis  A.  RsHNSR,  M.  D,,  Prolessor  of  Clin- 
ical Medicine  in  the  Philadelphia  Polyclinic.  With  182  colored 
figures  on  68  plates,  64  illustrations  in  black  and  white,  and 
259  jioges  of  test.     Cloth,  S3. 00  net. 

In  a<idrtiua  to  an  adnilRible  alias  of  clinical  mlcmscopy,  this  valume 
describe;,  tlie  phyiicul  sign!,  of  all  Internal  diseases  in  an  itistruclive  mannei 
by  means  of  fifty  colored  "ichematic  dingrams.  As  a  means 
its  value  Is  vcrv  great;  as  n  reference  handbook  it  is  admirahle- 


Grunwald  and  Grayson's 
Diseases  of  tlie  Larynx 


( 


Atlas  and  Epitome  of  Diseases  of  the  Larynx.     By  Dr, 

L.  Grunwald,  of  Munich.  Edited,  with  addiUons,  by  Charles 
P,  Grayson,  M.  D.,  Clinic.l  Professor  of  Ijirj'ngology  and 
Rhinology,  Univereity  of  Pennsylvania.  With  107  colored 
figures  on  44  plates,  35  text-illustrations,  and  103  [jages  of  text. 
Cluth,  S'-So  "et. 

This  atlas  exemplifies  s.  happy  blending  of  the  didactic  and  clinical,  suet 
BS  is  not  lo  be  found  in  any  other  volume  upon  this  subject.  The  authoi 
has  given  special  attention  lo  the  clinical  ponion  of  the  work,  the  section: 
on  diagnosis  and  treatment  being  particularly  full. 
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SArxD/L/:s-  .u/:d/cal  ua.vdati-Jses 

Hofmann  and  Peterson's 
Legal  Medicine 

Atlas  of  Legal  Medicine.     Bj-  Dk.  E.  von  Hojmani!, 

?nna.      KilJied  |.y  l-^rnF^-rtK  rrTFws.iv.  M.  M..  Clinical 
•nt  of  I'svi  hiatry.  t'ollctit  of  Physicians  and  Surgeons.  N, ' 
rt    colored    finiires  on  56   plates,  193  text-cuts.     Sj-So  ni 
Tbe  Prftctftiooer,  London 

MrnntUrof  ^^kini:.  and  rh.y  cinnui  f.il  ."bJ^uMy  i^'r  ."ih^'Sra 


Jakob  and  Fisher's 
Nervous  System  and  its  Disease 

Atlas  and  Epitonie  of  the  Nervous  System  and  U 
seases.  By  Pkuf.  Dk.  Chr.  Jakok,  of  Eriangen.  Fram  H 
u>H,}  Rrvised  German   E.lilii'n.      Edited,   wilh    addilioiis,  t 

Edward  D.  Fisher,  M.  D.,  Professor  of  Diseases  of  the  Ncr»oi 

PBystem,  University  and  Bellevue  Hospital  Medical  College,  N.  \ 

^3  platea  and  copious  text.     Cloth,  Jj-so  net. 

PhilBdelphia  Medicttl  Journal 

coniplr^ilcd  field  with  the  cksiness  and  ■cieDafictidcIlly  of  this  Imnd-illu," 
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Golebiewski  and  Bailey's 
Accident  Diseases 

Atlas  and  Epitome  of  Diseases  Caused  by  AccidentJ 

By  Dr.  Y.\>.  GoLEiiij;wsKi,  of  IJerlin,  Etliied.  wiih  additiom 
by  Pearcf.  Baii.ev,  M.  H,,  Consulting  Neurologist  to  St.  I.uke' 
Hospital  and  Orthopedic  Hospital.  N.  V.  7 1  colored  illtisttatioix 
oil  40  plaics.  143  lext-ctiis.  549  pages  of  text.  Cloth,  J4.00  net. 
Mescal  Eaaminar  uid  PractUionsr 


'SAUNDERS'  MEDICAL  HAND-ATLASES 


Atlas    and    Epitome    of   External    Diseases   of   the 

Eye.  By  Dk.  O.  H*AB,  of  Zurich.  Edited,  wilh  addiLidn.-.,  by  G.  E.  Dl 
[  SCHWElNlTz,  U.D.,  Profe.uorof  Ophthalmotogy  in  the  Univenity  ofPcoa- 
k   lylTiDia.     Stcand  Ritnstd  Ediliott.    With  9S  colored  illustrations  or  " 


132  pages  or  text.  Cloth,  ^3. 

well  doDF,  and  Is  TaluibEe  la  ptty^iAniEn  gcaemt.ks  veil  ■«  10  apai 
Pru/hinr  0/  Ofhlt-lmJl^^U-^v^™^ ,/  B'%Uur  Hit'fiUl' M™J ScMr^,  n'.' 


.D.-'XiWra/ 


Atlas  and  Epitome  of  Internal  Medicine  and  Clinical 
DIclgnosis.  By  Dr.  Cub.  Jakob,  of  Erlangcn.  Fdiled,  with  addi- 
tioosTliy  AfCUsTUs  A.  EsltS'ER,  M.D.,  Professor  of  Clinical  Medicine  in 
the  Pliiladelpbia  Polyclinic.  Willi  179  colored  figures  on  68  pUlcs  and 
259  pages  of  kit.  Cloth,  (3.00  net. 

pmt'ni-iUyrcquirtlnrn.^--— Jr(vSf(l/fX™/>«™-/!"         *  '  t  up   <■ 

Atlas  of  Leaal  Medicine.     By  Dr.  E.  von  HoFWANN.of  Vienna. 
I       Edited,  with  additioni,  by  Fftriii^RicK   Peterson,  M.  I).,  Clinical  Pro- 
^   Jestur  of  Fsfchialiy,  College  of  Physicians  and  Surgeons,  New  Volk. 
■  With  120  colored  iigures  on  56  plates  and  193  half-tone  illustrations. 
1.  __  Clolh,  J3  so  net. 

Atlas  and  Epitome  of  Diseases  of  the  Larynx.  By  Dr. 
L.  Grunwald,  of  Munich.  Edited,  with  addiiions,  by  Ciiarles  P. 
Gravson,  M.D.,  Clinical  IVofessfir  of  laryngology  and  Rhinology  in  ihe 
University  of  Pennsylvania.  Wilh  107  colored  Iigures  on  44  plates,  25 
text- illustrations,  and  103  pages  of  teit.  Cloth,  ^2.50  net. 

r,f  !^U.^^-~S",h'MtJm'lJ°^t!"  '""'"'  "°"       im™ion.D      .»»• 

Atlas  and  Epitome  of  Operative  Surgery,    By  Dr.  o. 

ZUCKBRKAMUL,  of  Vienna.    From  tki  StioH.l  Sn'isiJ  aiiJ  Etth'^td  Cir- 
man  EdilioH.    Edited,  wilh  additions,  by  J.  Chalmers  DaCosta,  M.D., 


E 


lorgtif.     With  40  colored  plates,  278  tent-cuts,  and  410  pages  of  le«t. 

Cloth,  Ij.soiiet, 
"  ](  nmy  be  ulJ  Ibal  feT,  iTaiiy,  IxHiki  of  Ihli  ilFKMlpiliin  are  to  compieheniivc  In  ihcic 
jcope.' ■-/>*(/«  A/jtAii  Mtdicul  M"-"!. 

Atlas  and  Epitome  of  Syphilis  and  the  Venereal  Dis- 
eases.    By  Prop.  Dr.  Franz  Mracek.  of  Vienna.     Edited,  wilh  ad- 
P-    dltions,  by  L.  Bolton  Bangs,  M.  D.,  late  Professor  of  Geniio-Urinary  Snr- 

■  gny.  Universitynnd  Bellemie  [[ospilal  Medical  College,  New  York.    With 

■  7t  colored  plates  and  121  pages  of  text  Cloth,  Jj.SO  net. 

Atlas  and  Epitome  of  Skin  Diseases.    By  Thof.  Dr.  Franz 

Mracp.k,  of  Vienna.  Edited,  with  additions,  by  IIenrv  W.  Stki.waimin, 
M.D.,  Prorcssor  of  Dermatology  in  the  JeRecson  Medical  Collc^, 
Philadelphia.  Wilh  77  colored  plates,  50  hair-Ione  illustrations,  and  28S 
pages  of  tent. 

"  The  Hluilrtilon.  m  vtry  kfII  crKHItJ,  aDit  the  coloring  rtmatkibly  KCDnIt ;  Ihey 
vill  HTve  ai  inlxiliulet  r°r  clinical  dMfxnx\atx."—Midicat  RK„rd.  Kew  York. 

AtTas  of  Bacteriology  and  Text-Book  of  Special  Bac- 
teriologlc  Diagnosis.     By  Prof.  Dr.  K.  B.  Lehmahn  and  Dx. 

I  R.  O.  Neumann,  of  Wilnbuii;.  From  the  Stmnd  Rtvutd  oud  Ealargtd 
\  German  EdUhn.  Edited,  with  additions,  byG.  H.  Weaver,  M.D.,Ai- 
W  lislanl  Professor  of  Pathology  and  Bacteriology,  Rush  Medical  College, 
1    Chicago.     Two  volumes.   Part  I.— 632  colored  figures  on  69  plates.   VtA 

■  11.-511  pages  of  teW,  illustrated.  Per  volume:  Cloth,  ^1.50 
V   -  The  llluiiniiaiu ...  an  >Drk>  of  an ;  ihty  art  true  In  color  and  Rliilaaihip  aOL  _ 
L    Much  iupirior  10  ihi  uml  phoiDsnphlc  r^prodiiciioni."— J,[^»/»  Mtditai  Jrunul. 


iiegci 
Fait 


SAUi.UHKS.  MEDICAL  HA^LASES^ 

''?'"gnarnr°t,?'°''>rY'n.rin.m. ...... .,  .„. 

M131   Goleblewski,  E.   80321   om^T 
G6£b    Atlas  and  epitome  of  "" 
1900  diseases  caused  _by_ 


Elites 

■  S3 

^  W.D, 


_  ta  tJai, 

131 


